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Pabouast rporpamMMa AUCIUIIMHBI pa3paboTaHa B COOTBETCTBUH C:

- ®epepanbHbIi TOCYAPCTBEHHBbIM  00pa30BaTe/NbHBIM  CTAaHZAPT  BBICIIETO
obpa3oBanus - OakanaBpuar Mo HarpasaeHHi0 noAroroBku 09.03.01 — Mudbopmarrka u
BBIUUC/IMTE/IbHAs TEXHUKA, YTBEP)KJEHHbIM MPHUKa3oM MUHHCTepCTBAa HAyKHA M BBICILETO
obpazoBanuss  Poccuiickoii ®egepaii Ne 929 ot 19 cenrsiops 2017 T
3aperucTpupoBaHHbili B MuHtocte 10 okTsibpsi 2017 ropa, per. Homep 48489 (manee —
dI'0C BO).

- yueOHbIM T71aHOM (OYHOM, 3a0uHOM hopM 0Oyuenust) 1o creranbHocTH 09.03.01
— MHdopmarrka ¥ BBIYMC/IATE/TbHAS TEXHUKA.

ABtop Tory3oB Cepreii AJieKCaHAPOBUWY, CTapIlivii TMperno/iaBare/ib Kadeapbl
WHdopmalMoHHbIe TeXHOIOTUU U CUCTEeMbI YIIpaBJieHus

(yxazamp ®HO, yueHyio cmeneHb, yueHoe 386aHue uau 004CHOCMb)

[Tporpamma ofobpeHa Ha 3acefaHuu Kadeapbl MHbopMallMOHHBIE TEXHOIOTUU U
cucTteMbl yripaBieHus (rpotokos Ne 8 ot 12.04.2025 1).



1. IlepeyeHb IUIAHMPyeMBIX pe3y/JbTaTOB OOy4YeHHsI 10 JUCIUILIMHE,
COOTHECEeHHBIX C IUIAHHPYeMBbIMH pe3y/IbTaTaMH OCBOeHHsI 00pa3oBaTe/IbHOU
nporpammsl (L{esiu ocBoeHNs1 JUCHMIIUHBI)

1.1. Lleaamu oCBOeHUSs] JUCLIUIUIMHBI «MUKpPOIMPOLIECCOPHBbIE YCTPOUCTBA CUCTEM
yIIpaB/€HUsI» SB/SIFOTCS: HW3yueHWe COCTOSSHUSI COBPEMEHHOM MHUKPOIPOLeCCOPHOMU
TeXHUKM W TeHJEeHLUA ee pa3BUTHS; MaTeMaTM4eCKUX OCHOB (YHKLIIMOHUDPOBAHUS
1[M(PPOBOM BHIUMCIUTEBHON TEXHUKH; apXUTEKTYP U CUCTEM KOMaH/, MUKPOIPOLIeCCOPOB
M MMKDPOKOHTPOJIZIEPOB; TIPUEMOB HX IIPOTPaMMHPOBAHUS; CIOCOOOB  COTIPSDKEHUS
KOMITOHEHTOB MHKPOIIPOL[eCCOPHOM CHUCTEMBL.

3aflayaMy OCBOEHUSl [UCLMIUIMHBI «MUKpOIpPOLIeCCOPHbIe YCTPOMCTBA CUCTEM
yIIpaB/J€HUsI» SB/SIIOTCS: OCBOEHME OCHOBHBIX TIOHATUM W METOJOB COBPEMEHHOU
MH(MOPMATHKK; U3yueHWe TeXHWYeCKUX U T[pOrpaMMHBIX CPeJCTB peaju3alyu
MH(GOPMALIMOHHBIX TIPOLIECCOB; OCBOEHWe TIPMeMOB MCIO/b30BaHUS COBPEMEHHBIX
KOMIBbIOTEPHBIX TEXHOJIOTUW B KaueCTBe WHCTPYMEHTAa pelleHus TMPUKIaJHbIX 3a/ad B
npo¢eCcCHOHANBbHON [1eITeNbHOCTH.

1.2. Ob6nactu npodeCcCUOHaTbHOM JlesITeJIbHOCTH n(nmm) chepbl
npoeccuoHaNbHON JleSITe/IbHOCTHA, B KOTOPBIX BBIMYCKHUKH, OCBOUBIIIME IIPOrPAMMY,
MOTYT OCYI[eCTB/ISTh MPO(eCcCUOHANbHYIO JesiTe/IbHOCTh:

06 Ces3b, UHGPOPMAYUOHHbIE U KOMMYHUKAUUOHHble mexHono2uu (8 cgepe
NnpoeKmMupoeaHusi, paspabomku, eHeOpeHUsi U SKCnayamayuu cpeocme 8bIYUCAUmMenbHol
MeXHUKU U UH(POPMAYUOHHbIX cUCMeM, YNpaeaeHust UX HCU3HeHHbIM YUK/IO0M).

1.3. K O0CHOBHBIM 3ajjlayaM WU3y4YeHUs [JUCLMUIUIMHBI OTHOCHUTCS TIOATOTOBKA
oOyuaroluxcsi K  BBIIOJIHEHMIO  TPYAOBBIX  (YHKIUHA B COOTBETCTBUU  C
ripocheCCMOHANBHBIMU CTaH/JapTaMU:

O00011IeHHBIE TPYAOBBIE (QYHKIUH TpynoBble GyHKIMN
Koz 1 HauMeHOBaHKe
NpoQeCcCHOHATBHOTO | o YPOB€Hb YpOBEHb
cTaHzJapTa HavMeHOBaHue KBanuuKaLu HavMeHOBaHUe KO/, (ozypoBeHB)
A u KBa/IM(PUKaLUU
06.001 AHanus
ITporpammuct 6 TpeboBaHUH K D/
[POrpaMMHOMY 01.6
IpodeccronambHBI
N obecrieyeHHt0
Y CTaHzjapT
«IIporpammucT»
porp > Paspa6oTka Pa3paboTka
TB HHBIN .
yTBepxze TpeGoBaHuii 1 TEXHI/IQECKI/Ij(
MPUKa30M
M p D MPOEKTUPOBaHUE 6 crieLHKali Ha D/ 6
HMHHCTePCTBOM .
CTepCTBO } MOrpPAMMHOTO [IporpamMMHbIe 02.6
TPYyZia ¥ COLMa/IbHOMN
PYA Jis obecreyeHys KOMHOHEH”{]:I U UX
3aLLUAThI B3aWMOJEeNCTBHE
Poccutickoi
®epepaniv OT IIpoekTupoBaHue D/
18.11.2013 Ne 6791 6 [IPOrpaMMHOI0 03.6
(3aperucTpupoBaH B obecrieueHust ’
MuHucTepcTBe




O6006111eHHbIE TPYAOBbIE QYHKLIAM TpynoBsle GyHKLUH
KO,EL 1 HaMMeHOBaHUe
NpoQeCcCHOHaTBHOTO | o YPOBEHb YpOBeHb
cTaHzapTa 1 HavMeHOBaHue KBanuuKaLy HavMeHOBaHUe KO, (mozypoBeHB)
u KBanmuKaLyun
TpyZa U colanbHON
3aIUThI
Poccutickoit
Dejiepannu oT 18 Paspa6otka
A/
6 ZlpaiiBepoB 6
06.028 CucremMHbI#i . 01.6
YCTPOMCTB
MPOrPaMMUCT
Pa3paboTka
IIpodeccronansHbI
o KOMIWISITOPOB, A/ 6
1 CTanapt Paspabotka 3arpy3urKoB, 02.6
«CucremMHBIN KOMITOHEHTOB CGOPIKOB
NPOrpaMMHUCT», YTB. | A CHCTEMHBIX
Ilpukasom [POrpPaMMHBIX PaspaboTka A/ 6
MwuHUCTEPCTBOM MPO/YKTOB 6 CUCTeMHBIX yTumuT | 03.6
TPyZa U COLManbHON c
3auThl PO ot 29 O3AaHHE
cenTs6ps 2020 roga MHCTPYMEHTA/IbHBI A/ 6
N 678 X CPEACTE 04.6
MPOrpaMMHUPOBAaHU
o1
Pa3paboTka
Moze/u OusHec- C/ 5
TMpOLIECCOB 08.6
06.015 Crieqpanuct JaKastira
1o
HHGOPMALOHHEIM BeimonHenue pabot BHHBHefIHe C/11.6 6
pmarj 1 yrpas/ieH e TpeboBanuii K VIC
cucTeMam aboramu 1o
ITpodeccroHa bHbI P AHanmms ¢/ 6
i cramapt CO3/AaHHIO TpeGoBaHumiA 12.6
«CrieLamcT no (MoanpuKaLyH) u
4 C COTIPOBOXKJEHUIO 6 Pa3pa60TKa C/ 6
AH(OPMALIHOHHBIM UC, apxutektypbl 1C 14.6
CUCTeMaM», YTB. TOMATHAMDVIOLLH
IIpUKa3oM 4 xa3a ag : . IIpoekTupoBaHue u Cc/ 6
MuHuCTEpCTBOM A nusaiin UC 16.6
TPYAA H COLMANEHOI OpraHU3alOHHOTO
p};ﬁe[lmmm PD 18 yTpaBJIeHUs | Pa3paboTka 6a3 C/ 6
OU3HeC-TIPOI[eCCh aHabIx VIC 17.6
Hosi0pst 2014 1. pon A
NeB96H OpraHu3arfioHHoe 6
U TeXHOJIOTHUECKOe C/
obecrieueHue 18.6
KOZIMDOBaHUs Ha
SI3BIKAX




O6006111eHHbIE TPYAOBbIE QYHKLIAM TpynoBsle GyHKLUH

Kop v HaumeHOBaHue
NpoQeCcCHOHaTBHOTO | o YPOBEHb YpOBeHb
cTaHzapTa HarMeHOBaHHe KBanuuKaLy HariMeHOBaHHe KOZ (ToypoBeHb)

u KBanmuKaLyun

MIpOrpaMMHpPOBaHU
S

Opranu3anuoHHoe 6
Y TEXHOJIOTUUEeCKOoe
obecrieueHue C/
MO/IYJIBHOTO 19.6
TectupoBanus VIC
(Bepudukarm)

Co3snanue 6

T0/Ib30BaTe/IbCKOMH C/
JOKyMeHTaLlU K 22.6
nc

Opranusanus 6
Perno3uTopusi

XpaHeHUA JaHHBIX C/

0 CO3JaHUHN 40.6

(MogubuKaluu) u
BBOZe VIC B
9KCIITyaTaruio

1.4. KommereHimu oOyuaroijerocsi, (opMupyembie B pe3ysbTaTe OCBOEHUS

JUACLUATIUHBI
HaunmenoBanue | Kopg u HaumeHoBanue | Kop u HaumeHoBaHue | IlepeueHb nyiaHUpyeMbIX
KaTreropuu KOMIIeTeHIuH HHAMKAaTopa Pe3y/IbTaToB 00yuJeHust
(rpynmnbi) AOCTH)KeHUS
KOMIIeTeHIUH KOMIeTeHIINH
ITK-3. CriocobeH ITK-3.1 Pa3pabarsiBaet Ha ypoeHe 3HaHUll:
pa3pabarbiBaTh JipariBepbl yCTPOMCTB - MeToAbl M CpejcTBa
KOMITOHEHTBbI pa3paboTku JipariBepoB
CUCTEeMHBIX [TK-3.2 Pa3pabarbiBaet YCTPOUCTB,
NIPOrPaMMHBIX KOMITUJISITOPBI, KOMITU/ISITOPOB,
Pa3paboTka, IIPOAYKTOB 3arpy34vKu, COOPIIUKY CUCTEMHBIX YTUIIUT;
oT/1a/Ka, - Has3HaueHue,
MoAupUKaLus 1 [TK-3.3 Pa3pabarbiBaeT | OpraHU3aLyio0, TPUHILUIILI
nojziepxka CUCTeMHBIe YTUIUTHI (YHKLIMOHVPOBaHUS,
CHUCTEeMHOI'0 T110C/1e/10BaTe/IbHOCTh U
MPOrpaMMHOI0 I1K-3.4. Cospgaet | sTarbl pa3paboTku
obecrieueHust VHCTPyMeHTa/IbHble VHCTPYMEHTa/IbHbIX
Cpe/CcTBa CpejCTB
NIpOrpaMMHpPOBaHUs NpOrpaMMHPOBaHUSI;
- CTaH/apTshl,
MeTOoZuYeCKUe v
HOpMAaTHBHbIE MaTepuaJibl,




oTpefieIsIroLIHe
MIPOEKTHPOBAHUE U
pa3paboTKy  [paiiBepoB,
KOMITUJISITOPOB,
3arpy3ulKoB, COOPIIMKOB,
YTHIIUT;

Ha ypoeHe yMeHuli:
-[IPUMEHSTh JIpalBepbl
YCTPOMCTB,
KOMITH/IITOPOB,
3arpy34rKOB, COOPIIUKOB,
YTUJINT;

-[IPUMEHSITb COBPEMEeHHbIe
VHCTPYMEHTa/IbHble
CpefcTBa
MPOrpaMMHUPOBaHMUSL.

HA YpOBHe HABbIKOB:

- MeToJjaMU U Cpe/iCTBaMU
pa3paboTKu  JpaiiBepoB
YCTPOMCTB,

KOMITU/ISITOPOB,
CUCTeMHBIX YTUJIUT;

- METO/IaMH1 OpraHU3aIuu
rporiecca pa3paboTKu
JlpariBepoB YCTPOMCTB,
KOMITU/ISITOPOB,
CUCTEMHBIX YTUJIHT.

2. Mecrto aucuuruivebl B cTpyKrype OITOII

Hucounivaa  B1.JI(M)B.[IB.8  «MuUKpomnpoLeccopHble  yCTPOWMCTBA  CUCTEM
yTpaB/eHUsl» peaju3yeTcs B paMKax o0si3aTesbHOM dYacThd broka 1 «/JuCHUIUIMHEL
(Momynsi)» TIporpaMmbl OakasiaBpraTa.

OucturiiiHa mperofiaeTcss oOydaroiuMcsi TIo ouHoM (opme obyueHusi — B 5-M
cemMecTpe, TI0 3a04HOI popMe — B 5-M cemecTpe.

MucuyrnmHa  « MUKpOIIpOLeCCOpHbIE  YCTPOKWCTBA CUCTEM YIIPAB/IEHUS»  SIBJISIETCS
(uHaIBbHBIM 3TaroM (opmrpoBanus koMreteHmn I1K-3 B mponecce ocsoenust OITOIN.

HucuuniHa  «MMKpPOIpOLIeCCOpHble  yCTPOMCTBA  CHUCTEM  YIIpaBIEHUS»
OCHOBBIBaeTCSI Ha 3HAHUSX, YMEHUSX U HaBblKax, NPUOOPEeTeHHbIX IIPU H3yUeHUU
OUCLMIIIMH:  KOMIIbIOTEpHasg  rpadyka TMpU  TPOEKTUPOBAaHWH, KOMIBIOTEDHOE
MO/le/TMPOBaHKe MPOLIECCOB 3/IEKTPOIHEPTETUKH.

dopmoii TIPOMEXYTOUHOH aTTecTaldd 3HaHWK 00ydaeMbIX II0 OYHOM dopme
oOyueHUsI sIB/sieTCS 9K3aMeH B 5-M ceMmecTpe, 10 3ao4yHoOM (opme 3K3amMeH B 5-M
cemecTpe.



3. O0BbeM AUCIUILTHHBI
o4YHasa hopma oby4veHus:

Buy yueOHO# padoThI 0 JUCLUIIMHE Bcero B 3.e. 1 yacax Cemectp 5
B yacax

O6mast TPYAOEMKOCTE AMCIMIIIHHEL 4 3.e. -144 ak.uac 144 ak.uac
Konmakmhas paboma - AyoumopHble 3aHssmust 65 65
Jlekyuu 32 32
JlabopamopHble 3aHamus 32 32
CemuHapbl, npakmuyeckue 3aHAmusi - -
KoHcynbmayus 1 1
CamocmosmesbHas paboma 43 43
KypcoBas padoTa (KypcoBoi NMpoeKT) - -
Bup npomexyTouHoH arTecTanyu Ok3aMmeH-36 4acoB | Ok3aMeH-36 4acoB

3a0uHast opma 0OyUeHUsI:

Bup yueO0Ho# paboThI M0 AMCHMILIMHE

Bcero B 3.e. 1 yacax

CemecTtp 5
B yacax

OOuas TPYA0EMKOCTh JUCHUILTHHBI

4 3.e. -144 ak.uac

4 3.e. -144 ak.uac

Koumakmmnas paboma - AyoumopHble 3aHsimusi 21 25
Jlekyuu 10 14
JlabopamopHble 3aHsamus 10 10
CemuHapbl, npakmuyeckue 3aHAmusi - -
KoHcynbmayus 1 1
CamocmosimenbHas paboma 114 114

KypcoBas pa6ora (KypcoBoii IpoeKT)

Bup npome)xyTouHOM aTTecTaluu

DJK3aMeH-9 yacoB

DJK3aMeH- 9 yacoB

4. Cojep)xaHue ANCHUIUVIMHBI, CTPYKTYpPHMpPOBaHHOe MO0 TeMaM (pa3jesiam)
AUCIUIIMHBI C YKa3aHHeM UX 00beMoB (B aka/leMUYeCKHX Yacax) U BHI0B y4eOHbIX

3aHATUN

4.1. YuyeOHO-TeMaTUYeCKHUH IJIaH
O4Hasa opma o0byyveHus

Tpya0eMKoCTh B yacax

KoHTakTHasi pabota — Koz
HaumeHoBaHue TeMm (pa3jeioB) AynutopHas pabota €caMOoCTO I/IH,qI/IKaTopal
AVICIMILIMHbBI cemunapsi | SAT€/IbHasl | /[JOCTHIKEHHIT
NeKLn J:,ff:gg;:ﬁ: npaktuyeckue | paboTta | KOMIIETEHLUH
3aHATUA
Tema 1. TToHsITHE 3/1€KTPOHHOM [K-3.1
cuCcTeMbl. MUKDPOKOHTPOJ/IEPbI U HK-3. 2
MUKporpoLeccopsl. [Ipegcrasnenue 4 - - 5) HK—3:3
vH(dopmaluu B 5 K-3.4
MUKPOIIPOLIeCCOPHOM CUCTEME.
Tema 2. MUKpOIIPOLI€CCOPBI C - IK-3.1
COKPpAIIIeHHBIM 1 TI0JTHBIM HabopoM 4 ) 5 ITK-3.2
komaH/[. CTpyKTypa [1K-3.3
MUKPOKOHTPOJIJIepaA. [1K-3.4




Tema 3. Tumbl TaKTUPOBAHUSA [IK-3.1
MUKPOKOHTPOJIJIEPOB. 4 4 5 [1K-3.2
[TopTe! BBOZa-BbIBOga. CTPYKTypa U [1K-3.3
(yHKLMOHAIBHOE Ha3HayeHue [1K-3.4
TIOPTOB 0011[er0 Ha3HAYeHUsl.
Tema 4. DnekrporioTpebieHue u - [K-3.1
PEXUMBI PabOTHI
ITK-3.2
MUKPOKOHTPO/171epoB. OCHOBHbIE 4 4 5 K-3.3
be}-IKLII/II/I MOZy/1sl TaliMepa- K-3.4
CuéTUMKA.
Tema 5. [IpepbiBanus B - MK-3.1
MHUKDPOKOHTpOJiiepax. CoObITHS U
1x 06paboTKa B 4 8 5 I1K-3.2
MHKDPOKOHTpOJI/Iepax IK-3.3
PORDITpOLTIEpAX. TK-3.4
Tema 6. VIHTep@elicbl, OCHOBHbIE - ITK-3.1
nonsarus. nrepgdeiic UART. 4 8 5 [1K-3.2
Wntepdeiic SPI. [Ipsamoii foctyn K ITK-3.3
namsaty (DMA). [1K-3.4
Tema 7. ITpeo6pasoBarenu AL u ) HK-3.1
ITK-3.2
LJAIL. ITocTosiHHBIE U OTlepaTUBHbIE 4 - 5 IK-3.3
3aroMUHaolMe YCTPOUCTRa. TK-3.4
- ITK-3.1
Tema 8. YcTpoticTBa BBoJa U 4 8 8 [TK-3.2
BbIBOZIA MH(OPMaLMK. ITK-3.3
[1K-3.4
ITK-3.1
Koncynpraummn 1 - I1K-3.2
YIRTan MK-3.3
I1K-3.4
ITK-3.1
IK-3.2
KoHTposb (3k3ameH) - 36 K-3.3
[1K-3.4
NTOrO 65 79
3ao4yHasa hopma oby4eHuns
TpynoeMKOCTb B yacax
KonrakTHas pabora — Kop
HaumeHoBaHue TeM (pa3/jesioB) AyauTopHas pabora camocTo | HHAUKaTopa
JAUCIHHUITI/IMHBI ABODATODE CeMMHApHI U qarejibHasg AOCTH)KeHHH
MeKiuu ];e 35H${TEH npaktiueckue | paboTa | KOMIIETEHLUH
3aHATUA
Tema 1. IToHsITHE 371EKTPOHHOM [IK-3.1
cucTteMbl. MUKPOKOHTPOJI/IEPBI U [1K-3.2
1 - - 10
MUKpomnpoteccopsl. [Ipencrasnenue I1IK-3.3
vH(opmMalu B I1K-3.4




MHKDOIIPOLIECCOPHOM CUCTEME.

Tema 2. MUKpOITPOLI€CCOPBI C IK-3.1
COKpaII|eHHBIM U TIOJIHBIM HabopoM 10 ITK-3.2
komaH/. CTpyKTypa [1K-3.3
MUKPOKOHTPOJIIepa. I1K-3.4
Tema 3. Tumbl TaKTUpPOBAHUA [K-3.1
MUKPOKOHTPOJIJIEPOB. 9 10 [1K-3.2
[TopTe! BBOZa-BeIBOgA. CTPYKTYpa U [1K-3.3
(yHKIMOHaTBHOE HasHayeHue IIK-3.4
MOPTOB 0011[er0 Ha3HAUEHWSI.
Tema 4. DnekrporiotTpebieHue u TK-3.1
PEXXUMBI pabOThI TK-3.2
MUKPOKOHTPO//IEPOB. OcHOBHbIE 10 IK-3.3
(by"HKLlI/II/I MO/y/1s1 TaliMepa- TK-3.4
CUETYMKA.
Tema 5. IIpepbiBanus B K-3.1
MUKDOKOHTpOJisiepax. CoObITHS U
ux o6paboTka B 4 20 IK-3.2
MHUKPOKOHTPOJI/Tepax. 1K-3.3
IK-3.4
Tema 6. IHTepdeticbl, OCHOBHbIE IK-3.1
nousitusi. Uurepgeiic UART. 20 ITK-3.2
Wutepdetic SPI. [IpsiMoii mocTyt K IK-3.3
namatu (DMA). [1K-3.4
Tewma 7. TIpeo6pasoparenu ALITT u IK-3.1
IK-3.2
ITAII. ITocTosiHHbIE U OMepaTHBHbIE 14 K-3.3
3aroMUHaoLMe YCTPOKCTBa. TK-3.4
MK-3.1
Tema 8. YcTporicTBa BBOAA U 4 20 [1K-3.2
BbIBO/Ia MH(OpMaI[UH. IK-3.3
I1K-3.4
IK-3.1
Koncynpraummn 1 - IK-3.2
IK-3.3
I1K-3.4
IK-3.1
IK-3.2
KoHTposb (3k3ameH) - 9 K-3.3
I1K-3.4
nToro 21 123




4.2. CopeprxaHve JUCLMI/IMHbI

Tema 1. [ToHsiTHE 3/IEKTPOHHOU CHCTEMbI

MUKpPOKOHTpOJIIEPbl U MUKPOIIPOLIECCOPBI.

[IpencraBnenve vH(OpPMALMM B MUKPOMNPOL[ECCOPHOW CHCTEME.

Tema 2. MUKpoOnpoI1[eCCOPHI C COKPAI[eHHbIM M MO/THHIM HA00pOM KOMaH/

CTpykTypa MHUKPOKOHTpoJ/Ulepa. VcTopusi pa3BUTUS apXUTEKTyp MHKPOIIPOLeCCOPOB.
[IpousBoguTenM MUKpOMpOLeCcCOpoB. Ilpumepsl mNpHMeHeHUWs MUKPOMNPOLIECCOPOB B
SHEepreTHKe.

Tema 3. Tunsl TAKTUPOBaHUA MUKPOKOHTPOJ/1/IEPOB.

Turibi W 0COOEHHOCTHM TeHepaTopoB, B/WSHWE YaCTOThl HA  XapaKTePUCTUKH
MHUKPOIIPOL{eCCOPHBIX CUCTEM.

[Toptbl BBOfA-BbIBOAAa. CTpyKTypa ¥ (GYHKLHMOHAAbHOE Ha3HaueHWe TIOPTOB 0OIrero
Ha3HaueHUsl.

Tema 4. Jy1ieKTponoTped/ieHHe U PeXXUMBI Pa00Thl MUKPOKOHTPO,/L/IEPOB

HasHaueHue TaliMepa. OcCHOBHble (YHKLMU MOAY/s TaliMepa-cuéturka. OcobeHHOCTU
NpUMeHeHUs1 TaliMepoB CUETUYMKOB B SHepreTuke. Creljdajyd3upOBaHHble TaliMephl,
CTOPOKEeBOU TarMep.

Tema 5. IIpepbiBanuss B MUKPOKOHTPOJ/I/IEpax

Crioco0b1 0OMeHa JaHHBIMU B MUKPOITPOLIECCOPHBIX crcTeMax. CoObITHS M X 00paboTKa B
MHUKDOKOHTPOJI/Iepax.

Tema 6. UnTepdelicbl, 0CHOBHbIE IOHATHS

[TporpamMMHbIii crioco6 obMeHa JAaHHBIMU B MHUKDPOIIPOLIECCOPHBIX cucTeMax. MHTepdetic
UART. Wntepdeiic SPI. Ilpsmoii goctyn K namstu (DMA).

Tema 7. IIpeoOpa3zoBarenu AIlIl u IJAIl. IlocTrosiHHBIe W ONepaTHUBHbIE
3anoMHUHaINe yCTPOHCTBa.

ITpeoOpa3oBaHus IUGPOBLIX CUTHAIOB B aHasorosbie (ITATT).

[TpeobOpa3oBaHusl aHAIOTOBBIX CUTHA/IOB B L(poBbie (ALIIT).

[TocTosiHHBIE 3alTOMUHAOLKEe YCTPOMCTBA.

OrnepaTuBHbIe 3aIIOMUHAOLLME YCTPOUCTBA.

Tema 8. YcTpolicTBa BBoja ¥ BbiBOja HH(GOpPMaI[UH.

CrpykTypa nepudepuiHOro ycTpoicTBa. @yHKIMM U CTPYKTYypa CUCTEMBI BBO/Ja-BbIBO/A.

YcrpolicTBa BBOAA UH(pOpPMaLMK. YCTPOMCTBa BbIBOJa MH(OPMALIUU.

5. YueOHO-MeToANUeCKOe 00ecrieueHHe CaMOCTOATeTbHOM PadoThI CTYAeHTOB

CamocTosiTesibHasi paboTa MPOBOJUTCS C LeJIBI0: CHCTeMaTH3alii M 3aKperuieHus
MO/lyUeHHbIX TEOPEeTUUECKWX 3HAHWH U TPAKTUUECKUX YMeHUH 00ydJarommxcs;
yrIyO/leHusT U PacClIMPeHUs] TeOPeTUUeCKUX 3HAHUH CTY[EeHTOB; ()OPMUPOBAHUS YMEHUM
UCII0/Th30BaTh HOPMATHMBHYO, TPABOBYIO, CIIPABOYHYIO [OKYMEHTAI[Ul0, yueOHYI u
CIeI[UAIbHYI0 JIUTepaTypy; Pa3BUTHs I103HABATeIbHBIX CIOCOOHOCTEM U aAKTUBHOCTH
O6yan-OH_[I/IXCHZ TBOpLIECKOﬁ WHHNIINATUBEI, CAMOCTOATE/IbHOCTH, OTBETCTBEHHOCTHU,
OPraHU30BaHHOCTH; ()OPMHMPOBaHHE CAMOCTOSITEJIbHOCTH MBIIIEHHUsS, CIIOCOOHOCTeH K
CaMOpa3BUTHIO,  COBEPIIEHCTBOBAHWIO W CAMOOpraHW3aluy;  (OPMHUPOBaHUS
npodeccruoHaNTBEHBIX KOMIIeTeHLIWH; Pa3BUTHIO UCC/Ie[J0BaTeIbCKUX YMEHHUN CTYAeHTOB.
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dopMbl ¥ BUABI CAMOCTOSATENIbHOW pabOThl CTYeHTOB: UYTeHHWe OCHOBHOW U
JOTIOJIHATETbHON ~ JTUTepaTypbl —  CaMOCTOsITe/IbHOe  HW3yueHWe MaTepuana Iio
pPEeKOMeH/TyeMbIM JIUTePaTypHbIM HCTOYHMKAM; paboTa C OMOMMOTEUHBIM KaTaloroM,
CaMOCTOSITe/IbHBIA ~ T1000p  HeoOXoAMMOM  JjiMTepaTypbl; paboTa CO  CoBapeM,
CTIPaBOUHUKOM; TIOUCK Heobxoaumoi uHbopMaru B ceTH VIHTepHeT; KOHCITeKTHPOBaH1e
HCTOUYHUKOB; pedepHpoBaHHe WCTOUHHKOB; COCTaBJ€HWE aHHOTAI[UH K TPOUHMTaHHBIM
JIUTepaTypHbIM HCTOYHMKAM; COCTAB/IEHHE PEIeH3Wid U OT3bIBOB Ha ITPOUYMTAHHBIM
MaTepuasi; COoCTaB/ieHWe 0030pa MyOnMMKaluii 10 TeMe; cOcCTaB/ieHWe OubmMorpaduu
(bubmuorpaduueckoid KapTOTeKH); TIOATOTOBKA K pa3lWyHbIM (opMaM Tekyled u
IIPOMEKYTOUHOM arTecTald (K TEeCTHPOBAaHMIO, KypCOBOH paboTe, 3K3aMeHY);
CaMOCTOSITe/TbHOe BBITIO/IHEHHe MPaKTUUeCKUX 3aZlaHUi PerpoAyKTHBHOTO THUMa (OTBEThI
Ha BOIPOCHI, 3a/jaui, TeCThI).

TexHONOTUST OpraHu3alid CaMOCTOSTe/IbHOM paboThl 0OyYaromUXcsl BK/IHOUYAaeT
WCTIONb30BaHWe  WMH(OPMALMOHHBIX U MaTepuasbHO-TEXHUYECKUX  peCypCOB
00pa3oBaTe/lbHOTO yUpeXJeHHus: OHUOMMOTeKy C UMTa/JbHBIM 3a/I0M, KOMITbIOTepHbIE
KJacChl C BO3MOXKHOCTBIO paboTbi B VHTepHeT; ayguTopuM  (K/IacChl) IS
KOHCY/IbTal[IOHHOM JleATeTbHOCTH.

[Tepen BbIMOMHEHWEM O0yYarOI[UMUCS BHeAyJIUTOPHOM CAMOCTOSITE/TbHOW pabOThI
TIperio/laBaTe/ib MPOBOAMWT KOHCY/BTHPOBAaHHE I10 BBLITIOJTHEHHWIO 3a/laHUsl, KOTOPBIM
BKJIIOUAET 11e/Tb 3a/JaHHs, ero Co/lepP>KaHusI, CPOKH BBITIOJIHEHHS, ODHEHTHUPOBOUHBIN 00BeM
paboThl, OCHOBHBIe TpeOOBaHHUSI K pe3y/ibTaTaM pabOoThl, KDUTEPHUH OLleHKH. Bo Bpemsi
BBITIO/IHEHUs  OOy4arol[UMUCSl BHeayIUTOPHOM caMoOCTosATeNlbHOM paboThl U TIpH
HeoOXOAMMOCTH TIperiofiaBaTe/lb MOKeT TIPOBOJUTH WHAWBHAYya/lbHble W TPYIIOBbLIE
KOHCY/TbTal[1H.

KoHTponbk camocTosTensHONW pabOoThl CTYAEHTOB MpeAyCcMaTpHBaeT: COOTHeCeHUe
cofiepkaHUsI KOHTPOJS C IeisMU 00ydeHUs; OObeKTUBHOCTb KOHTPOJIS; Ba/IUHOCTD
KOHTPO/NST  (COOTBETCTBUE TIPEABSBASEMBIX 3aZldaHU TOMY, UTO IIpeATIOJiaraeTcs
TIPOBEPUTS); ArddepeHIaIii0 KOHTPOJIbHO-U3MEPUTE/IbHBIX MaTepPHasIoB.

®dopMbI KOHTPOJISI CAMOCTOSATeTbHOM pabOThl: TTPOCMOTP M TIPOBEPKA BBITIOTHEHUS
CaMOCTOSITe/IbHOU paboThI TIpero/iaBaresiem; OpraHu3aLys CaMOITPOBEPKH,
B3aMMOITPOBEPKH  BBIMIOJITHEHHOTO 3a/laHHsI B TpyIIe; OOCYy)KIeHWe pe3y/bTaToB
BBITIOJTHEHHOM pabO0Thl Ha 3aHSATHH;, ITPOBEJeHHe TMHMCbMEHHOTO OIpoca; TPOBeZeHHe
YCTHOTO OIpOCa; OpraHu3aiusi U TIpoBeJieHWe WHAWBUAYaJIbHOTO CobeceoBaHMS;
opraHu3aliys 1 ripoBefieHre cobecejoBaHusI C TPYIIIION.

IlepeueHb BONPOCOB, OTBOAMMBIX Ha CAMOCTOSATe/IbHOE 0CBOeHHE AUCLUIIUHBI,
(opMBbI BHeayJUTOPHOH CaMOCTOSTe/TbHOH PadOTHI

HaumeHnoBanue Tem
(pa3paesoB)
JMCIATTHHBI

HEPE‘IEHB BOIIPOCOB, 0TBOJUMBIX Hd CAMOCTOATE/IbHOE
ocBoeHue

®opMbI BHEayAUTOPHOU
CaMOCTOATe/TbHOU

padoThI

Tema 1. TTonsiTue

1. ApxuTeKTypa 1 K1acCU(PUKALUS 37IeKTPOHHBIX CUCTEM

Pabota C  KOHCIIEKTOM

3JIEKTPOHHOMN e KiroueBble BOIIPOCHI: JIeKLIUH, yueOHOM,
CUCTeMBl. o Yro  Takoe  3/eKTPOHHAas  CUCTeMa? | METOLUYeCKOU v
MUKPOKOHTPOJIIEPB] U OCHOBHbIE KOMITOHEHTbI (IaTuMKy, | JOTIOJHUTEIbHOM
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MHUKDOIIPOLIECCOPBI. MPOLIeCCOPbI, UCTIOJTHUTE/IbHBIE YCTPOKCTBA). | TUTEPaTypOH.
[IpencraBneHue o Knaccudukaums ~— cucrem: — aHaznoroBble, | [ToAroToBka K aHamusy
vHbopMaIu B [ poBLIe, THOPUIHBIE. KOHKPETHOU CUTYyalL[1H.
MUKPOIIPOLIECCOPHOM o [Ilpumepbl TpuMeHeHUs: OT  OBITOBOU
CuCTeMe. TeXHUKU J0 MIPOMBILLITIEHHON
aBTOMaTHU3aLUH.
e [IpakTHyeckoe 3asaHue:
o Pa3obparb CTPYyKTYypy MpOCTOM 3/71€KTPOHHON
CUCTeMBbI (HarpuMep, YMHOIO TePMOCTaTa).
2. MuKporipoLeccopbl: PUHLUI Pab0ThI U IPUMeHeHHe
e KiroueBble BOIIPOCHI:
o Otmnuue MHKpOIIpoLieccopa oT
MHKDPOKOHTPOJUIepa.
o Apxurekrypa ¢oH HeiimaHa u ["apBap/ckasi
apXuTeKTypa.
o [Ilpumeps! MukpomnponeccopoB: Intel x86,
ARM Cortex.
e IlpakTUueckoe 3asaHue:
o CpaBHUTB XapaKTepPUCTUKU
mukporiporieccopoB st [TK 1 MOOM/IBHBIX
YCTPOMCTB.
3. MMUKPOKOHTPOJI/IepHI: 0CcobeHHOCTH "
TIpOrpamMMHUpOBaHUe
e KiroueBble BOIIPOCHI:
o Crpykrypa  MukKpokoHTposiepa  (LIITY,
namsTh, nepudepusi: ADC, UART, PWM).
o Ilonynspueie cemelictBa: AVR (Arduino),
STM32, PIC.
o OcHossl niporpammupoBanus Ha C/C++ s
MK (nprMep: MUraHve CBETOAUOLOM).
e [IIpakTrueckoe 3amanHue:
o Hanmucare npocryro nporpammy ais MK ¢
VICTI0/Tb30BaHUEM cpefbl pa3paboTku
(Arduino IDE, Keil, STM32CubelDE).
Tema 2. 1. Apxutektypsl MukporiporeccopoB: RISC vs CISC Pabora c  KOHCIEKTOM
Mukpornpoueccopsl ¢ | KiroueBbie BOIpoChI: JIEKLIWH, yueOHOM,
COKpAalLLleHHbIM 1 ¢ Onpegenenue RISC (Reduced Instruction Set MeTo/IhueCKOM u
TIOJTHBIM Habopom Computer) u CISC (Complex Instruction Set JIOTIOJTHUTETbHOU
koMmaH/[. CTpyKTypa Computer): JIATepaTypou.

MHKDPOKOHTDOJIIEPA.

0o OcobGeHHOCTH KOMaH/IHBIX HAOOPOB
(KomMuecTBO MHCTPYKLIMK, JIMHA KOZa,
TaKTOBasl UaCTOTa).
o IIpumeps! nponeccopos: ARM (RISC) vs
Intel x86 (CISC).
e CpaBHeHUe NTPOM3BOUTETBHOCTH:
o JHeprosdpdexTrBHOCTL RISC-apXuTeKTyp.
o CoBMeCTUMOCTb ¥ ONTUMU3ALIYS TIOf, 3a/Jauut
(CISC pnisa K, RISC g1t MOOM/TBHBIX
YCTPOMCTB).
e [IIpakTuueckoe 3amaHue:
o CpaBHHUTS JiBa IpoLieccopa (Harpumep,
ARM Cortex-M wu Intel 8051) o

[TogrotoBka K  aHamu3y
KOHKDETHOU CUTYaLWH.
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KpUTEepUsIM: TaKTOBAas 4aCToTa,
3HeprornoTpebieHre, 06/1acTb IPUMeHeHUsI.
Pecypcer:
e Kuura: «KomribrotepHas apxuTtekrypa» — .
ITarTepcoH, [Ix. XeHHeCCH.
e Crarbs: «RISC vs CISC: pa3nuuusi U mpuMepbI»
(Habr).
2. CTpyKTypa MUKPOKOHTPOJI/IEpa ¥ €ro KOMIIOHEHThI
KiroueBble BONPOCHL:
¢ OcHoBHble 610ku MK:
o SHAppo (CPU), namsts (Flash, RAM),
nepucdepus (GPIO, ADC, UART, SPI, 12C).
o TakToBasg CHHXpOHM3aLUs
(BHyTpeHHMe/BHeILIHYe TeHepaTophl).
e [Ipumeps! nonynsapHbIXx MK:
o AVR (Arduino), STM32, PIC.
e IIpakTUueckoe 3asaHue:
o MWM3yuuts datasheet MUKPOKOHTpOJ/IEpa
(naripumep, ATmega328P), BbigenuTb
KJTFOUeBbIe TlapamMeTphl (00beM MaMsTH, KO-
Bo GPIO, aHanoroBbie BXO/ibl).
3. IlporpamMmmypoBaHye MUKPOKOHTPOJIJIEPOB: OT PerUCTPOB
no HAL
KitoueBblie BONPOCHL:
e YPOBHHU NPOrpaMMHUPOBAHUS:
o Pabora c perrctpamu HanpsiMyto (Ha sI3bIKe
Q).
o U cnonb3oBanue onbmorek (HAL —
Hardware Abstraction Layer).
e [IIpumep Koga:
o Hacrpoiika GPIO psis muranus
CBeTOAMOZOM (PerucTpoBbIv MOAXOZ, VS
HAL).
e JlpakTuueckoe 3asaHue:
o Hanucare nporpammy /151 u3MepeHust
TeMITepaTyphl C MOMOLLBIO 1aTYMKa
DS18B20 u BbIBOf@ AaHHBIX Ha AUCILIEN
(ucrionb3yst STM32CubelDE).
Pecypcsr:
e PykoBoactBo: «STM32 119 HAUMHAKOLLAX»
* Kypc: «IIporpammupoBanre MK Ha C» (Stepik).

Tema 3.
TaKTHPOBaHUS
MHKDPOKOHTPOJIJIEPOB.
ITopTel BBO/Ia-
BbIBOZIa. CTpyKTypa U
(yHKIMOHaMbHOE
Ha3Ha4yeHWe IIOpPTOB
o0111iero Ha3HaYeHUs.

Turb!

TUIbI TAKTUPOBaHUSI MUKPOKOHTPOJUIEPOB.
1. OcHOBHBI€ TUIIbI T€eHepaTopOB:
o Bnyrtpennuit RC-reneparop.
o DBHelHuWl KBapLieBbIM reHeparop.
o PLL — ¢a3oBas aBTONOACTPOIKA YaCTOTHI.
2. Bribop reHeparopa u ero BjMsiHMe Ha CTabOWUIBHOCTD
CUCTEMBI. PaccmoTpuTe  mpeumylectsa U
He/l0CTaTK! KaXk710ro TUMA reHeparopa,
0COOEHHOCTH HAaCTPOWKH B Pa3/IMUHBIX CeMerCTBax
MK.

3. MHWcnonb3oBanue HEeCKOJIbKUX WCTOUYHUKOB

PaGota C  KOHCITIEKTOM
JIEKLIMH, yueOHOM,
MeToAuYeCKOn u
JIOTIOTHUTEeTbHOMN
JIMTepaTypou.

IlogrotoBka K  aHanusy
KOHKDETHOU CHTYaLWX.
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TaKTMPOBaHUsI OJHOBpeMeHHO. Kak mepeksodarbcst
MeXKly WMCTOYHUKAMU TaKTUPOBaHWs U 3aueM 3TO
Jleyaetcs?

4. OcobeHHOCTH CHHXPOHHU3al[UM s[pa Tiporieccopa U
rnepudepuiiHbIX  yCTPOMCTB. Ba)KHO TMOHUMATh
pabory CHUCTEMHBIX LIUH, 3a/lepKeK
pacrmpoCTpaHeHUsl CUTHA/IOB U OPTaHU3aLii paboThI
KOHTPOJI/IEPOB NaMSTH.

[TopTh! BBOZA/BBIBO/A:
1. Pexumbl paboThI TIOPTOB:
o Pexxum nudpoBoro Bxoza/BbIxoja.
0 AnbrepHaTUBHas (YHKIMOHATBHOCTh
(UART, SPI, 12C).
o Amnanorosblie Bxo/sl (ADC).

2. Hactpoiika mopta Ha yTeHWe W 3amuch. M3yuute
PerucTpbl  yIIpaB/eHusi  COCTOSSHUeM  BBbIBO/Q,
PEXXUMBI MOATSDKKU u 3aLLUTHI oT
3JIeKTPOCTaTUYeCKOro pa3psza.

3. Ilpumepsl peanu3alyu IPOCTHIX CXeM IOAK/IFOUEeHUS
BHEIIIHUX KOMIIOHeHTOB: [lojk/itoueHre KHOIIOK,
CBeTOAMOZOB, AaTYMKOB TeMIlepaTypbl, AUCII/IeeB.

4. O6paboTKa rpepbiBaHUI 110 U3MEHEHUIO COCTOSTHUS
BbIBOZIOB. PaboTa C BHENTHUMM MpEpPLIBAHUSIMH U
yIipaBJieHue TIPUOPUTETHOCTBIO obpaboTku
COOBITH.

Tema 4.
OnekTpororpebieHue
Y Pe)KUMBI PabOoThI
MUKPOKOHTDOJIJIEPOB.
OcHoBHbIe (YHKIUN
MOZy/1s TaliMepa-
CuéTUuKa.

1. Pe;kuMbI 3HEProroTpe6/ieHHs MUKPOKOHTPOJITIEPOB
KitoueBble acrekTsl:
e OcHOBHBIE peXXUMbI pabOTHI:
o AxruBHbi pexxuMm (CPU paboTtaet Ha
TIOJIHOM YacToTe).
o Pexum noHmxkeHHOro
sHepronotpebnenus (Sleep, Idle, Standby,
Power-Down).
o Pexxum ry6okoro cHa (Deep Sleep, Stop
Mode) c oTk/t0ueHreM nepudepun.
e Yhpae/jieHue peKrMMaMu:
o Hacrpolika uepe3 perucTpsl ynpasaeHUs
nutanueM (Power Management Unit, PMU).
o Mcrnonb3oBaHre npepbiBaHU /1J1s1 BBIXOZA U3
cHa (Wake-up sources).
e [Ipumepsl:
o Pexxumel sHeprocoepeskernst B STM32 (Run,
Sleep, Stop, Standby).
o Hacrpoiika cHa B MUKpOKOHTpoJisiepax AVR
(ATmega328P).
IIpakTrueckoe 3ajaHue:
e Harmcars nporpammy 14 repesoga MK B pexxum
CHa C TIpo0y>X/IeHHeM T10 TaliMepy WX BHEIITHEMY
TpepbIBaHUIO.

2. ®aKTOPkI, BAUAIOIIME Ha SHEPrornoTpebieHye
KitoueBble acrieKThl:

Pabota €  KOHCIIeKTOM

JIEKLTAH, yueOHOM,
MeToArueCKOM u
JIOTIOTHUTeTbHOMN
JIATepaTypou.

[ToaroroBka K aHav3y
KOHKPEeTHOM CUTYyal[1H.
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e TakroBas yacrora:
0 3aBUCHMMOCTb TIOTPeO/IeHHsT OT YaCTOThI
(TMHelHasi/KBaipaTUUHast ).
o [IrHamMuueckoe W3MeHeHHe YaCTOThl
(Dynamic Voltage and Frequency Scaling,
DVES).
e Ilepudepuiinsie MoyH:
o Ortk/roueHUe HeUCI0/b3yeMol neprdepun
(ADC, UART, SPI).
o Hacrpoiika GPIO B sHepro3a¢gheKTUBHbIMI
pexxuM (High-Z, Pull-up/down).
e HampspkeHue NUTaHUS:
o Pabota rpu MoHWKeHHOM HarpsHKeHUH
(Low-voltage operation).
o Vcnonb3oBaHue perynsTopoB HamnpsyKeHHUs
(LDO, DC-DC).
IIpakTHUueckoe 3ajjaHue:
e V3meputh TOK mioTpebnennss MK B pa3HbIX peskuMax
C TMOMOILIbI0 My/IbTUMETpPa WM aHa/lru3aTopa
MOLL{HOCTH.

Tema 5. [IpepbiBanus
B

MHUKDPOKOHTDOJIIEPaXx.

Co0ObITUA U UX
obpaboTka B
MHUKPOKOHTPOJI/Iepax.

1. IMpuatMn pabots! pepeiBannii B MK
KiroueBsle acriekTsl:
e Tunsl npepbIBaHUM:
o BHelHue (OT KHOIIOK, JaTUMKOB)
o Bnytpennue (taiimepsi, ADC, UART)
0 AnmnmaparHble VS porpaMMHbIe
e BekTop npepsiBanmii:
o Tabnuia BEKTOPOB TNpephbIBaHUM
o [IlpuopuTeTsbl U BI0OKEHHOCTb
e Peructpsl yrpasieHus:
o Paspewenue npepsiBanmii (IE)
o @naru npepsiBanuii (IF)
2. OOpabOTUYMKK MpephIBaHUI
KitoueBble acrnieKkTh!:
e CrpykTypa 06paboTunka:
o CoxpaHeHUe KOHTEKCTa
0o MuHMUMaIbHOE BpeMsi BBITIOTHEHUS
0 3anpeT BIOKEeHHBIX NIPepbIBAHUN
e TumuuHbIe OIMOKU:
o /[lnurenbHble 00pabOTUMKH
o [Iloreps gaHHBIX
o /[pebe3r KOHTAaKTOB

ITpakTuKa:
e Hamucanne o6pabotunka g UART  (mpuem
JTAaHHBIX)

e Peanu3arus aHTHapebesra st KHOKH
3. CoOBITHIHO-OPHEHTHPOBAHHOE TTPOrPaMMHPOBaHIE
KrntoueBrbie acriekThl:
e KoHeyHble aBTOMAThI:
o [Ilepexog Mexxay COCTOSHUSMU
o O6paboTka coObITHI
e Quepean COOBITHM:

Pabora C  KOHCIIEKTOM

JIEKLIUH, yueOHOMH,
MeToAuueCKon u
JIOTIOTHUTEeTbHOM
JIUTepaTypou.

ITogroroBka K aHamu3sy
KOHKDETHOU CHUTYaLWH.
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o KomnbreBbie Oydepsr
o IIpuopuretHasi o6paboTKa

e RTOS:
o Cemadopsl
o Ouepenu coobrmeHu

IIpakTuka:
e Peanm3aryist IpoOCTOrO MJTAHMPOBILMKA 3a/a4
e Co3ganue cucteMbl 00pabOTKM COOBITHIA  OT
TaliMepa

Tema 6.
NHTepdetichl,

OCHOBHBI€ TIOHATHA.

Nurepdetic UART.
Wntepdoeiic SPI.
[Mpsimoli gocTyn K
namstya (DMA).

1. Nurepdetic UART (Universal Asynchronous Receiver-
Transmitter)

o OcHOBBI TOC/IEOBaTe/IbHOM CBSI3W:  MPUHLIUIbI
paboThl aCHHXPOHHOM Tiepe/jau JaHHbBIX, CTPYKTYpa
KajZipa, CTapTOBble U CTOMOBbIe OWTBI, KOHTPOJIb
YeTHOCTH.

o ®opmartbl KaZI[pOB U CKOPOCTh Tiepe/iaui: pa3inyHbIe
dopMaThl KaZipUpOBaHHUs, HACTPOMKA CKOPOCTH
obmena (baud rate), BbIOOp pekrMa mepezad.

o Peructpbl kKoH(Urypald ¥ KOHTPOJIS OHIMOOK:
M3yueHre YIPaBJISIOLU[UX PErucTPOB U MeXaHW3MOB
oOHapyKeHHUs1 OLTMOOK (OIMOKa UeTHOCTH, OIIMOKa
dopmara kazipa).

o IIpakrtuueckoe npUMeHeHue: TIpUMepbI
ucronb3oBanusi UART  ji1g  oOMeHa JaHHBIMU
MeXy YCTpOWCTBaMH, paboTa C TepMHHATaMH M
KOHCOJTBIO.

2. inrepdetic SPI (Serial Peripheral Interface)

0 ApXUTeKTypa IIMHBI: TPEX-TIPOBOJHAS apXUTEKTypa

(SCLK, MOSI, MISO), ponb BbIOOpPa BeIOMOTO

ycTpoiicta (CS).

o Mogenu B3auUMO/IeCTBUS MacTep—BeOMBIi:
pasnuuus MeXIY TOJIHOAYTI/IEKCHBIM u
MONyAYTI/IEKCHBIM oOMeHOM, KOH(UTypaius

pexxumoB cuHxpoHusatuu (CPOL, CPHA).

o Ilepemaua OonbIIMX OOBEMOB [AHHBIX: METO/BI
TIOBBILLIEHUS MPOW3BOAUTETEHOCTU obOMmeHa,
opraHu3alys LIMK/IMueCcKou repesjauu.

o Peanuzauys anmapaTHOrO YpOBHS: TIOHUMaHUe
CTPYKTYPbI PErMCTPOB KOH(MUTrypallui U PerucTpoB
Oydepu3zaiiy JaHHBIX.

o Ilpumenenue SPI: cBa3b C ceHcopamy, JKK-
nucriesmy, FLASH-namsaTeio 1 SD-KapTamu.

3. Ipsmoii goctyn k mamsitu (Direct Memory Access,
DMA)

o [Ilpuniun  paborer DMA: cxema  ob6xoza
LIeHTPa/IbHOTO TIpolieccopa Mpu Tepejaue AAHHBIX,
NIpeMMYIIecTBO mMapasiensHol pabotel CPU
KOHTpo/utepa DMA.

0 MexaHu3M azipecallid U Tiepefaud JaHHBIX: THIIBI
agpecoB ((puKCHpOBaHHBIM, WHKPEMEHTUDPYEeMbIH,
JleKpeMEeHTUPY€eMBbIi ), BU/IbI TpaH3aKLun
(6710KOBBIH, OTHOCTIOBHBIN).

Pabota €  KOHCIIEKTOM

JIEKLIVH, yueOHOMH,
MeTozueCcKon u
JIOTIOTHUTEeTbHOM
JIATepaTypou.

[ToaroroBka K aHa/v3y
KOHKDETHOU CHUTYaLWH.
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o Opranusauus kKaHana DMA:  uHuLManusanus
KaHaJ/IoB, pacripefie/ieHue peCypCoB, UCII0/Ib30BaHKe
TIPOME)KYTOUYHBIX OydepoB.

o KoHTposmb  1]eIOCTHOCTM  [aHHBIX:  IIpOBepKa
3aBepIleHust orepanyi, oopaboTka TpepbIBaHUA OT
DMA-KoHTpO/Iepa.

o Onrtumu3anys Nporu3BOAUTETbHOCTU: MUHUMH3ALIUS
HaK/IaJHbIX pacXOflOB, CHWKeHHe Harpy3kud Ha
TIpoLeccop.

Tema 7.
[Tpeobpa3oBarenu
ALII u LTATI.
[TocTosiHHbIE U
oriepaTUBHbIE
3alIOMHUHAIOIIHe
yCTPOMCTBA.

1. OcHoBBI TeopuM 1Mpeodpa3oBaHuUsl CUTHAIA:

o [IlonsaTHe aHanoOroBoro u LU(pPOBOro CUrHAJIOB.

o BaHOCTb KBaHTOBaHUS U JUCKPeTHU3aL[UU.

o IymbI 1 TIOrpemIHOCTH Npeobpa3oBaHusl.

2. ITpunnun pabotsr ALIIT:

o OcHoBHble apxuTrekTypbl ALIIl: mocinenoBaTesibHOE
npubmokeHre (Successive Approximation ADC),
pensta-curMa-moayssinusi - (Delta-Sigma  ADC),
¢msm-ALIT (Flash ADC).

o Cxkopoctb  TipeoOpa3oBaHUS,
JVHaMHueCKUM uana3oH.

paspeilieHve U

o [IlpenusvoHHble  XapaKTePUCTHMKU:  JIMHEHHOCTb,
VHTerpajibHasi HeJIMHeWHOCTb, AuddepeHLHaIbHas
HEeJIMHEeUHOCTb.

3. Apxurektypsl LJAII:
o IlapannenbHbi Pe3UCTOPHbIN Jle/IuTesb

HarpspkeHusi (R-2R Ladder DAC).

o IlocnenoBaTenbHbIl 1M(po-aHaI0roBbIi
nipeo6pa3soBarenb (Binary Weighted DAC).

o Curma-zensra mogyasitop (Sigma-Delta DAC).

o IlpumMeHeHMe IyMOTOAABSIOMINX (DUTBTPOB.

Pabora Cc  KOHCIIEKTOM
JIEKLTAH, yueOHOM,
MeTouue KoM u
JIOTIOTHUTeTbHOM
JIATepaTypou.

[TogrotoBka K  aHaau3y
KOHKPEeTHOM CUTYyal[1H.

Tema 8. YcTpoticTBa
BBOJIa U BbIBOJA
“H(opMal1u.

1. O61ue MOHATHS:
o Uro Takoe yCTpPOWCTBO BBOJA U BBIBOJA.
o Omwmuusl CHUHXPOHHBIX U aCHHXPOHHBIX MeETOZOB
repesauu laHHbIX.
o ArmnmnaparHble ¥ IpOrpaMMHbIe Cpe/iCTBa IOAJePKKU
BBO/Ia U BBIBOZA.
2. Knaccudukarys ycTpoNCTB BBOZIA U BbIBOJA:

o Pasgenenrie mnmo  TuUmy — repejaud  JIaHHBIX
(mapasinenbHble U TIOC/el0BaTe/IbHble UHTep(henChI).
o IpymnmupoBka 1o  HasHaueHur0  (yCTpOMCTBa
oTobpaskeHusl, BBO/] JTaHHBIX, XpaHeHue
vH(bOpMaLK).
3. uTepdeiichl ¥ MIPOTOKOJIBI:
o RS-232, USB, I’)C, SPI, CAN — omnucaHue

TIPYHLIUAIIOB PaboThI 1 06/1aCTH NTPUMEHEeHHUS.
o Ethernet, Wi-Fi, Bluetooth — cneuuduka
6eCripoBOIHBIX TIPOTOKOJIOB.
4. OneparuBHbIe 3arioMuHatolve ycrporctea (0O3Y):
o Tunbl oneparuBHoi mamsaTd (DRAM, SRAM,
DDR).
o Mertogpl focTymia u 0OpallieHus K JaHHBIM.
5. [TocTosiHHBIe 3anioMuHaOIIMe ycrpoucTBa (113Y):

PaGota C  KOHCITEKTOM
JIeKIUH, yueOHOH,
MeTOoAuYeCKOU u
JIOTIOTHUTEeTbHOMN
JIMTepaTypou.

ITogroroBka K aHamu3sy
KOHKDETHOU CUTYaLWH.
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o ®mu-namats, EEPROM, NVRAM — pasmuuus u
00/1aCTh TIPUMEHEHHSI.

0 MexaHuH3Mbl 3aNIMCU U CTUPAHUS JAHHBIX.

6. Beog nndopmarmu:

o /[latuuku (TeMriepaTypHble, CBETOUYBCTBUTE/IbHbIE,
akKceyiepOMeTpbl): TIPUHLUT PabOThI ¥ UHTErpaLys C
MHKPOITPOLIE CCOPHBIMU CUCTEMaMHU.

o KnaBuarypel, MbIllIY, CEHCOPHbIE MaHeIN: OCHOBHbIE
TEXHOJIOTMU U CITOCOOBI MHTETrPal[iH.

7. BeiBog, uH(opMaryu:

o MWupukaropHele ycrpoiictBa (LED-uHAukaropsl,
cemMucermMeHTHble MHAUKaTopbl, OLED-aucriien).

o [I'paduueckve sKpaHbl M BHUEOKApPTHI: TMOAJAepPKKa
rpadvKu ¥ 1300pakeHUH.

Lkana oueHnBaHUS

[ITkana oLleHMBaHUSA Kputepuu olieHMBaHUs

«OTIMYHO» Obyuatotuiicsi Tyb0Ko U cofiep>KaTebHO pacKpbIBaeT TeMY
CaMOCTOSITe/IbHOW paboThl, He AOMyCTUB OIKMOOK. OTBeT
HOCHT Pa3BepPHYThIM Y HUCUEPITbIBAIOIINN XapaKTep

«XopoLio» OOyuaroluiics B 1[eJIOM PacKpbIBAaeT TEMY CaMOCTOSITe/IbHOU

paboThbl, OJHAKO OTBET XOTsA Obl Ha OAWH W3 HUX HE HOCHT
Pa3BepPHYTOr0 ¥ MCYEPNbIBAIOLLEr0 XapakKTepa

«YpoBneTBopuTebHO» | OOyyJaroluiicsi B 1[eJIOM pacKpbiBaeT TeMYy CaMOCTOSITe/IbHOU
paboTbl U JOMycKaeT psif, HeTOUHOCTel, ¢parMeHTapHO
PacKpbIBaeT COZep)KaHWe TeOpeTHYeCKUX BOIIPOCOB WIA HX

PACKpBIBAE€T COAEep>KdTe/IbHO, HO [JOIIyCKad 3HA4YWTE/IbHbIE

HETOYHOCTH.
«HeynornerBoputenbHo | OOyuaromnuiics He BJIaJleeT BbIOpaHHOMU TeMOU
» CaMOCTOSITe/IbHOW pabOoThI

6. OueHounble Marepuanbl ((pOHJA OLIEHOUYHBIX CPeACTB) AJisi NPOBeJeHUs
TeKyllero KOHTPOJIsi YyCIieBaeMOCTH, TIPOMEXKYTOUYHOM arrecTaliid T0 UTOram
0CBOEHHUA AUCIUTTUHBI

6.1. ITactiopTt (hoHA OLIeHOUHBIX CPEACTB

Ne | KoHTposiipyemsle Kop 1 HaumeHoBaHve | MHAuKatop HaumenoBanue
paszebl (TeMbl) KOMIIeTeHL|UU JOCTVKeHUs OLIeHOYHOI'0
JVCLIMIUIMHBI KOMITeTeHLIUU CpejcTBa

1. | Tlonsatue snektponHou | ITK-3. Crniocoben | ITK-3.1 Ornpoc, foksaz
CUCTEMBI. pa3pabarbiBaTh PaspabarbiBaeT TeCT,
MUKpPOKOHTpOJI/IEPEl U | KOMIIOHEHTbI JipaiiBepbl YCTPOMCTB | BBIMIOJTHEHHE
MUKPOIIPOLIeCCOPBI. CUCTEMHBIX nmabopaTopHBIX
IIpencrasnenue [IpOrpaMMHBIX [1K-3.2 pabot
MH(pOpMaLK B TIPOZYKTOB PaspabarbiBaeT 3K3aMeH
MHKpOIPOLeCCOPHOH KOMIIWIATOPBI,

CUCTeMe. 3arpys3uMKH,
COOpLIMKU
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[K-3.3
PaspabatbiBaet
CUCTEMHbBIE YTUTUTHI

I1K-3.4. Cosnaet
WHCTPYMeHTa/lbHbIe
cpefcTBa
MPOrpaMMHUPOBAHUS
2. | Mukpornpoueccopel ¢ | ITIK-3. Criocoben | ITK-3.1 Ornpoc, goknaz
COKpaIlleHHbIM U | pa3pabaTbIBaTh Pa3pabatbiBaet TeCT,
TIOJIHBIM HabopOM | KOMITOHEHTHI JipaiiBepbl YCTPOMCTB | BBIMIOJIHEHHE
KOMaH/I. CTpyKTypa | CUCTeMHbIX nabopaTopHBIX
MUKPOKOHTPOJIIEPA. MPOrPaMMHBIX ITK-3.2 pabor
MPOJYKTOB Pa3pabatbiBaet 3K3aMeH
KOMITUJISITOPBI,
3arpy3uuKH,
cOOpIIMKI
[1K-3.3
Pa3pabatbiBaet
CUCTeMHbIe YTUJIUTBI
I1K-3.4. Cosgaet
WHCTPYMeHTa/lbHbIe
cpefcTBa
MPOrpaMMHPOBaHUSI
3. | Tumbl TaktupoBanus | I1K-3. Crniocoben | ITK-3.1 Onpoc, goknazn
MHUKDOKOHTDOJI/IEPOB. pa3pabarbiBaTh Pa3pabatbiBaet TeCT,
[TopTtel BBOZA-BBIBOZA. | KOMIIOHEHTHI JipaiiBepbl YCTPONCTB | BBIMIOJIHEHHE
CrpykTypa U | CUCTEMHBIX nabopaTopHBIX
(dyHKLIMOHaTbHOE MPOrpaMMHBIX I1K-3.2 pabor
Ha3HaueHue TOPTOB | MPOJYKTOB Pa3pabatbiBaet 3K3aMeH
o0111ero Ha3HaueHwUs. KOMIUJISITOPBI,
3arpy3uuKH,
cOOpIIMKI
[1K-3.3
Pa3pabatbiBaet
CUCTeMHbIe YTUJIUTBI
I1K-3.4. Co3naet
WHCTPYMeHTaJlbHble
cpezcTBa
TIPOrpaMMHUPOBaHUSI
4. IK-3. Criocoben | TTK-3.1 Oripoc, foKnaf,
OnekrponoTpebyieHe U
pa3pabaThiBaTh Pa3pabatbiBaet TeCT,
PeXUMBI PabOTBI < .
MHKDOKOHTPO/LIEPOE. KOMIIOHEHTbI JlpariBepbl YCTPOWCTB | BBITIOJIHEHUE
CUCTEMHBIX nabopaTopHBIX
OcHoBHbIe QYHKIUU 6
MOJIy/I1 TaliMepa- [IpOrpaMMHBIX I1K-3.2 pabot
A, MPOJYKTOB Pa3pabatbiBaet 3K3aMeH
KOMIIMWISITOPBI,
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3arpy3umKH,
cOOpIIUKU

IK-3.3
Pa3pabatbiBaet
CUCTEMHbBIE YTUTUTHI

I1K-3.4. Cosgaet
WHCTPYMeHTa/IbHbIe
cpeiCcTBa
TPOrpaMMHPOBaHUS

IIpepriBanus B
MHUKPOKOHTpOJI/Iepax.
CoObITHS M UX
obpaboTKa B
MHUKPOKOHTDOJI/Iepax.

IK-3. Criocoben
pa3pabarbiBaTh
KOMITOHEHTbI
CHCTEMHbIX
TIPOrPaMMHBIX
TIPO/IYKTOB

MK-3.1
Pa3pabatbiBaet
JipaliBepbl YCTPOUCTB

ITK-3.2
Pa3pabatbiBaet
KOMITUJISITOPBI,
3arpy3urKHy,
cOOpIIUKU

IK-3.3
Pa3pabatbiBaet
CHCTEMHbBIE YTUTUTHI

I1K-3.4. Cosnaet
WHCTPYMeHTa/lbHbIe
cpeiCcTBa
TPOrpaMMHPOBaHUS

Onpoc, goknaz
TeCT,
BBITIOJTHEHUE
nabopaTopHBIX
pabor
3K3aMeH

Nurepdeiicsl,
OCHOBHBIE TTOHSTHSI.
Nurepdeiic UART.

WnTtepdeiic SPI.
[Mpsimoii  pmoctynm K
namatu (DMA).

IK-3. CriocobeH
pa3pabarbiBaTh
KOMITOHEHTbI
CHCTEMHbIX
TIPOrPaMMHBIX
TIPO/IYKTOB

MK-3.1
Pa3pabatbiBaet
JipaiiBepbl yCTPOMCTB

I1K-3.2
Pa3pabatbiBaet
KOMIUJISITOPBI,
3arpy3urKHy,
cOOpIIMKI

I1K-3.3
Pa3pabatbiBaet
CHCTEMHBIE YTHTUTHI

I1K-3.4. Co3naet
WHCTPYMEHTa/IbHble
cpe/icTBa
TIPOrPaMMHPOBaHUSs

Onpoc, goknazn
TeCT,
BBITIOJTHEHUE
1abopaTopHBIX
pabor
3K3aMeH

ITpeobpa3zoBarenu AILIIT
u HAIL IlocrosiHHBIE U
orepaTvBHbIE
3aroMHHaroLe
yCTPOMCTBA.

MK-3. Criocoben
pa3pabaThiBaTh
KOMITOHEHTbI
CUCTEMHBIX
MIPOrPaMMHBIX

MK-3.1
Pa3pabatbiBaet
JipaiiBepbl yCTPOMCTB

I1K-3.2

Onpoc, goknazn
TeCT,
BBITIOJTHEHUE
71abopaToOpHBIX
pabor
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TIPO/TYKTOB Pa3pabatbiBaet 3K3aMeH
KOMITHJIATOPBI,
3arpy3uuKH,
cOOpIIUKU

[K-3.3
Pa3pabatbiBaet
CUCTEMHbBIE YTUTUTHI

I1K-3.4. Cospgaet

WHCTPYMeHTa/IbHbIe

cpezcTBa

TPOrpaMMUPOBAHUS

8. | YcrpoticTBa BBoJja 1 I1K-3. Crniocoben | ITK-3.1 Onpoc, goknaz
BbIBO/]a UH(OPMaLIUH. pa3pabarbiBaTh Pa3pabatbiBaet TeCT,

KOMIIOHEHTbI JipaiiBepbl YCTPOUCTB | BBITIO/IHEHUE
CUCTeMHBIX nabopaTopHBIX
MTPOrPaMMHBIX ITK-3.2 pabor
TIPOZIYKTOB Pa3pabatbiBaet 9K3aMeH

KOMITUJISITODBI,

3arpy3uMKH,

cOOpIIUKU

IK-3.3

Pa3pabatbiBaet
CHCTEMHbBIE YTUTUTHI

I1K-3.4. Cospgaet
WHCTPYMeHTaJlbHbIe
cpeiCcTBa
TPOrpaMMHPOBaHUS

Oranbl ¢gopMUpOBaHUA KoMIleTeHIIMA B mporjecce ocBoenusi OITOIT npsmo
CBSI3aHBI C MeCTOM [JWCIUIUIMH B oOpa3oBaresibHOM mporpamme. Kakapiid 3Tam
dhopMUpOBaHUsI KOMIIETEHLIMM, XapaKTepU3yeTcs Orpe/ie/ieHHbIMU 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMH U (W/IM) OMBITOM MpO(eCcCUOHaNbHOM eaTeTbHOCTH, KOTOphble OLIeHWBAlOTCS B
rpoLiecce TeKYLero KOHTPOJISL YCIIeBaeMOCTH, IIPOMEXKYTOYHOM arTecTaluu 10
JUCLUITIVHE (TIPaKTHKe) Y B TIPOLIeCCe UTOrOBOM aTTeCTalj|y.

MucuunmHa «MUKpONpoLeCCOpPHbIe YCTPOMCTBA CHUCTEM YTpPaB/eHUsI» SIBISETCS
(YHa/NbHBIM 3TAliOM KOMILJIEKCa AWCLUIUIMH, B XO/e W3y4eHUs] KOTOPBbIX Yy CTY[IeHTOB
dbopmupyrotcst komrnereHumu [TK-3.

®opmupoBaHusa KomrereHUU [IK-3 HauvHaeTcs C W3y4YeHUs [AUCLIUTLIMHBI
«KomnbroTepHasi rpadvka Tpu TMPOEKTHPOBAaHUM», «KOMITBIOTEPDHOE MOZe/IMpPOBaHUE
TIIPOL[eCCOB 3/IEKTPO3HEPreTUKU».

WToroBast orjeHKa cchopmrpoBaHHOCTU KomreTeH1ui [1K-3 onpeensieTcss B mepuof,
TIOATOTOBKU M CJauyu IrOCyAapCTBEHHOI0 SK3aMeHa.

B mnporjecce u3yuyeHHsl AMCHMIUIMHBI, KOMIETEeHLHH TakKe (OpMHUPYIOTCA
M03TAIHO.
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OcHoBHbIMM 3TaniaMu  (opmupoBanusi [IK-3 m1pu u3yueHUM JUCLUIIIMHBI
«MHUKpoIpoLeccopHble yCTPOUCTBA CUCTEM YIIpAaBIeHUS» SBISETCS TOC/Ie[0BaTe/IbHOe
M3yueHUe CoJiepykaTellbHO CBSI3aHHBIX MeXy co00ii TeM yueOHbIX 3aHSATHM. V3yueHue
KaXX/OM TeMbl TIpeJriosiaraeT OB/aZieHHe CTyJeHTaMd HeoOXOAWMBIMHU JieCKPUIITOPaMU
(cocTaBAOIMMK) KOMITeTeHUWH. [I1s1 OLleHKH ypPOBHS C()OPMHUPOBAHHOCTH KOMIETEHLUMI
B TpoLiecce M3y4eHWs AWCLUIUVIMHBI NPeJyCMOTPEHO MpOBeJeHHe TeKYIIero KOHTPOJs
yCreBaeMOCTH 10 TeMaM (pasziesiaM) AMCLUIUVIMHBI U MPOMEXYTOUHOM arTecTaluu Mo
JUCLIUTIZIMHE — 9K3aMeH.

6.2. KoHTpO/IbHBIE 3a/JaHUA U MaTepHUaJ/ibl, He00X0AMMBIe [I/Is1 OLleHKH 3HAHUM,
yMeHMi ¥ HaBbIKOB M (WIH) ONbITA AeATeTbHOCTH, XapaKTePHU3YIOIIUX TaIbl
(opMHUpOBaHNs KOMIIETEHIIHMH B MPOI[ecCe 0CBOEHUA 00pa30BaTe/IbHON MPOrPaMMbI

6.2.1. KoHTpo/1bHBIE BONPOCHI 110 TeMaM (pa3jesiaM) AJisi Opoca Ha 3aHATUAX

Tema (pa3zen) Bonpocsi

Tema 1. ITousarue | I1K-3

3JIEKTPOHHOM  cucTeMbl. | 1. IToHATHe 3/1eKTPOHHOM CUCTEMBI.

MWUKDPOKOHTPOJIIEPHI Y | 2. MUKPOKOHTPOJIJIEPEI U MUKPOIIPOLIECCOPHI.
MUKPOIPOLIeCCOPBI. 3. IlpescraBneHue WHGOpPMALIMK B MUKPOIIPOL{@CCOPHOM CHUCTEMe.
IIpencraenenue

MH(pOopMaLH B

MHKPOIIPOLie CCOPHOMN

CUCTEMe.

Tema 2. | IIK-3

MukponpoLieccopsl c | 1. CtpykTypa MUKPOKOHTpOJI/Iepa.

COKpaAlLleHHbIM U MOJHBIM | 2. VIcTOpUs pa3BUTHS apXUTEKTYP MUKPOIIPOLIeCCOPOB.

Habopom komaH/,. | 3. IlpousBoanTeIM MUKPONPOLIECCOPOB.

Crpykrypa 4. Tlpumepsbl IpUMEHEHHUs] MUKPOTIPOLIECCOPOB B SHEPreTUKe.
MUKPOKOHTPOJI/IEpa.

Tema 3. Turner | TTIK-3

TaKTUPOBaHUs 1. Tumbl “ 0COOEHHOCTH TeHepaTOpOB, BJ/MSHME YacTOThl Ha
MHKDPOKOHTPOJI/IEPOB. XapaKTePUCTUKU MUKPOMPOLIECCOPHBIX CUCTEM.

[TopThl BBOZIa-BbIBOZA. | 2. [lopThl BBOJA-BBIBO/A.

CrpykTypa u | 3. Crpykrypa u (yHKIHOHa/bHOE Ha3HaueHHWe TIIOPTOB 001jero
(yHKIJMOHabHOE Ha3HaYeHUs.

Ha3HaueHue MOPTOB

00I11er0 Ha3HAUEHMS.

Tema 4. | [IK-3

Onekrporiorpebsienne  u | 1. HasHaueHue TaiimMepa.

PEXXUMBI paboTsl | 2. OCHOBHBIE (YHKILIMU MOAY/ISI TaliMepa-CUeTUMKaA.
MUKPOKOHTPOJIJIEPOB. 3. OcobeHHOCTH MPUMeHeHUs TakMepOB CYETUMKOB B SHEPreTHKe.
OcHOBHBIE ¢yHkuuu | 4. CneLManu3vpoBaHHble TaliMepbl, CTOPOXKeBOU Taiimep.

MOyt Talimepa-

CUYETUMKA.

Tema 5. IIpepriBanus B [K-3

MUKPOKOHTpOJI/Iepax. 1. Criocobb1 06MeHa JaHHBIMU B MUKPOIIPOLIeCCOPHBIX CHCTEMaXx.
CobbiTus 1 ux obpabotka | 2. CobbITUsS U X 00paboTKa B MUKPOKOHTPOJI/IEPaX.

B MUKPOKOHTpOJI/Iepax.

Tema 6. HTepdetichl, ITK-3

OCHOBHBbI€ [TOHATHS. 1. TIporpammHbIi crioco6 obMeHa AaHHBIMH B MHKDPOMPOLIECCOPHBIX
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Wntepdeiic UART.
Nurepdetic SPI. ITpsmoii
poctyn K namsitu (DMA).

cucTeMax.
2. Nurepdetic UART.

3. lurepdetic SPI.

4. TIpsimoii goctyn K namsitd (DMA).

Tema 7. IIpeobpa3oBarenu

I1IK-3

AITI u LIATII. | 1. I[Tpeobpa3oBaHus IUGPOBLIX CUTHAIOB B aHasorosbie (ITATT).
[TocTosiHHBIE u | 2. TIpeobpa3oBaHust aHA/IOTOBLIX CUTHAJ/IOB B 1 poBkie (ALIIT).
oriepaTUBHbIE 3. IlocTosiHHBIE 3aTIOMHHATOLME YCTPOMCTBA.

3aroMUHarolLe 4. OrnepaTviBHbIe 3alIOMUHAIOLMe YCTPOMCTBA.

YCTPOMCTBA.

Tema 8. YcTpolicTBa BBoJa
Y BbIBOJ,A MH(OpMaLIMK.

MK-3

1. CtpykTypa nepudepuitHoro yCTpomncTBa.

2. ®YHKIUU U CTPYKTYpa CUCTeMbI BBO/Ia-BbIBO/IA.
3. YcrpoticTBa BBojja MHGOPMaLUHU.

4. YcTpoiicTBa BbIBO/Ia MH(MOPMALIUH.

Llkana oueHMBaHWUA OTBETOB Ha BOMPOCHI

[ITkana orjeHMBaHUS

Kpurepuu orjeHuBaHus

OO6yuaroruiicsi TTy0OKO U COJeprKaTe/lbHO PacKphIBaeT OTBET Ha
KaX/IbIii TeOpeTHUeCKUH BOMPOC, HE JOMYCTHUB OMMO0OK. OTBeT

«OTIMYHOY HOCUT pa3BepHYTbIi W MCUEPNbIBAIOIIUN  XapaKTep, MOXKeT
000CHOBaTb CBOU CY)K[EeHUs, IPUMEHUTh 3HAaHUSI Ha TPAKTHKE,
NpyUBeCTH HeoOXOoAVMble TPUMephl He TOJIBKO M0 yueOHUKY, HO U
CaMOCTOSITe/IbHO COCTaB/IEHHBIE;
OOGyuaromuiicss B 1IeJlOM pacKpbIBaeT TeOpeTHueCKue BOTIPOCHI,
«XopoLo»

O/IHAKO OTBET XOTs1 ObI HAa OZIMH M3 HUX HE HOCUT pa3BEePHYTOTO U
HCUePIIbIBAOLIETO XapaKTepa.

«Y[10B/IETBOPUTETEHO»

OOyuaromuiicss B 1[eJIOM pacKpbIBaeT TEOPETUUYEeCKHe BOIPOCHI U
JIOTlyCKaeT Ppsii HeTOYHocCTel, ¢parMeHTapHO pacKpbIBaeT
cofiep)kaHWe TeopeTUUeCKUX BOMPOCOB WM WX PACKPbIBaeT
Cofiep>KaTesTbHO, HO JIOMyCKasi 3HAYUTEe/TbHbIE HETOUHOCTH.

«HeyposneTBopuTeibHO»

Ob6yuatomuiicss He  3HaeT  OTBETOB Ha  IIOCTaBJIeHHbIe
TeopeTHUUeCcKHe BOMpPOChHI.

6.2.3. O1jeHOUYHbIe Cpe/ICTBA 0CTATOUHbIX 3HAHUH (TeCT)

IIK-3.

1. YeM NpuHLUNMAIBHO O0T/IMYaeTCs MUKPOKOHTposuiep (MK) ot
MHUKponpoueccopa (MII)?

1) MK nmMeeT BCTpOEHHYIO MaMsITh U Mepudeputo, a MIT — HeT

2) MII paboTaeT TO/ILKO C aHAJIOTOBLIMH CUTHA/IaMU

3) MK He noazep>KvBaeT NpepbIBaHUS

4) MII Bceraa pemenne MK

2. Kakoe npejacraB/ieHre JaHHbBIX UCI0/1b3YyeTCA /ISl XpPaHeHUs
orpurare/bHbIX ynuces B MK?

1) TonbKO NIpSIMOM KOZ,

2) TonbKo 0OpaTHBIN Kof,
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3) JonoHUTeNBHBIN KOJ

4) lllecTHaaTepUUHbIA Popmat

3. Kako¥ THn naMaT MUKPOKOHTPOJ/I/Iepa COXPaHsAeT JaHHbIe IPH
OTK/IDYeHNH IUTAHUA?

1) O3Y (RAM)

2) Kom-namsite

3) I13Y (Flash/EEPROM)

4) Peructpsl 0011jeT0 Ha3HAUEHUS

4. Yto o3HayaeT pa3pAgHOCTH nmpouneccopa (8/16/32 our)?

1) Pa3mMep sKpaHa gucrnies

2) Pa3mep MarimHHOTO c/ioBa (0OpabaTbiBaemble 3a TAKT JaHHBIE)

3) KomnuecTBO HOXeK Kopryca MK

4) CropocTb nepefaum AaHHbIX 110 UART

5. Kakas cucrema cunc/ieHHs yalie BCero UCrno/ib3yeTcs /i1 HU3KOypOBHEBOI'0
nporpammupoBanusa MK?

1) JecatnuHas

2) [IBonuHas

3) lllecTHaaiaTepruyuHas

4) Pumckasi

6. Kakasi apxuTeKTypa MUKPOIPOLieccopa XxapaKTepu3yeTcsi He0o/ 1M
KOJIMYeCTBOM MPOCTBbIX KOMaH/|, BBINO/HSAEMbIX 3a OAH TaKT?

1) CISC

2) RISC

3) VLIW

4) MISC

7. Kakou U3 nepeync/ieHHbIX NPOLeCCOPOB AB/ISIETCA TUIIMUYHBIM
npegcrasuresiem CISC-apxureKrypsbi?

1) ARM Cortex

2) Intel x86

3) MIPS

4) RISC-V

8. Kakoe u3 ciepywoimux yreep)xaeHuii BepHo /s RISC-nponeccopos?

1) MmeroT GonbImI0i HAOOp KOMaH/| Pa3HOM [IJTHHBI

2) Vcrionb3ytoT KoHBeliepHyt0 00paboTKy KOMaH/

3) Tpebytot Gosbitie TpaH3ucTOpoB, ueM CISC

4) KomaH/1bl BBITTOJTHSKOTCS 3@ pa3HOe KOJIMUeCTBO TAaKTOB

9. Kakoe npeumyuiecteo umeer CISC-apxurekrypa nepeg RISC?

1) Bonee BbICOKasi TaKTOBAsi 4aCTOTa

2) MeHnbI1Hi 00beM KOZIa IIPOrpaMM
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3) Bonee mpocToe yCTPOKMCTBO MpoLjeccopa

4) Jlyurasi 3Hepro3(PeKTHBHOCTb

10. Kaxkoii U3 COBpeMeHHBIX MPOI[eCCOPOB UCIO0/Ib3yeT THOPU/HBIN TOAXO0/
(RISC/CISC)?

1) ARM Cortex

2) Intel 8086

3) AMD Athlon

4) PowerPC

11. Kako# 13 nepeurc/IeHHbIX HCTOYHHKOB TAKTHPOBAaHMS SIB/ISIETCSI Haubosiee
TOYHBIM?

1) Baytpennuit RC-reneparop

2) BHelllHMI KBaplieBbIM pe30HATOP

3) BHyTpeHHUI TakTOBbIN reHeparop (HSI)

4) Hudposoii renepatop ¢ GAITY

12. Insa yero B MMKpPOKOHTpOJIepax ucnosib3yercsa cucrema PLL?

1) [Ansi ymeHbIlIeHUsS SHEPronoTpebieHus

2) [nst yMHOKeHHWS TAKTOBOM YaCTOThI

3) 711 reHepaLvy C/TydaHbIX YKCesT

4) Onis 06paboTKY aHa/IOrOBBIX CUTHAJIOB

13. Kakoii napaMeTp xapakTepu3yeT CTa0H/IbHOCTh TAKTOBOI'0 reHeparopa?

1) HanpspkeHre nuTaHust

2) TemriepaTypHbIl Apeiid 4aCTOThI

3) KonnuecTBo BbIBOI0B MK

4) Pa3psifHOCTh LIVHbI JAHHBIX

14. Kakoi THNI TaKTUPOBAHHA C/Ie[lyeT BbIOpATh /ISl 0aTapeiHoro

ycTpoucTBa?

1) BHewnmi1 kBapi Ha 16 MI'y

2) Baytpennuii RC-reneparop Ha 1 MI'y

3) PLL ¢ ymMHOXeHMeM 4aCTOThI

4) BHellIHWI reHepaTop TaKTOBBIX UMITY/ILCOB

15. UTo npou3oiijet, ec/iv OTK/JIHYUTh TAKTOBbLIM CUTHAJI /I epud)epuiiHoro
MOAYyJ/IA?

1) YBenuuuTcst ero ObICTpOEHCTBYE

2) Mopynb epectaHet paboTaTh

3) YMeHbIUTCS SHEpronoTpebseHrne MK

4) ABTOMaTHhueCKH BK/IFHOUMTCS pe3epBHbIM reHepaTop

16. Yto o3Hauaet ab0peBuarypa "RS-232"?

1) CtanmapT yHUBepCa/lbHOMW MOC/Ie0BaTeTbHOM IIINHBI

2) IpoTokon GecripoBOIHOM CBSI3U
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3) YHuBepcanbHbIN CTaHapT MOCae0BaTe/IbHOrO UHTepdetica

4) CtaHgapT JI0KaJIbHBIX CeTel

17. Kakoe yCcTpoO#iCTBO OTHOCHTCA K YCTPOICTBaM BbiBoja MHGopMauuu?

1) Mukpodon

2) CeHcOpHasi raHe/ b

3) OQucrinen

4) KHorouHas K/laBUatypa

18. Uto siB/1sI€TCA OCHOBHBIM HEJOCTAaTKOM MOC/IeioBaTe/IbHbIX HHTepP(elicoB
OTHOCHTE/IbHO Napa/ule/IbHbIX?

1) Bosibliiee Ko/MueCTBO MPOBOJOB

2) BbICcOKast CTOMMOCTh 000pyZ0BaHHS

3) Hu3kast iportycKHast CItoCOOHOCTh

4) HeBO3MO)XHOCTb MOAK/TIOUEHHS K HECKOJTbKUM YCTPOKWCTBaM Cpasy

19. Yo npeacTaBiseT cob60ii oneparuBHasA namMsatb (RAM)?

1) YcTpoKCTBO A0ATOBPEMEHHOT0 XpaHeHUs JaHHbIX

2) DHepro3aBuCHMMasi NaMsITh [IJI1 BDEMEHHOTO XpaHeHUs UCTIOTHSIeMbIX

WHCTPYKLIUM U JAHHBIX

3) Bydep obmeHa nHbopMalyeii Me>K1y MPOLIeCCOPOM U JKECTKHUM JICKOM

4) PerucTtpoBasi NamsiTb BHyTPU CaMOT0 TpoLieccopa

20. Kakue ABa mapaMerpa XxapaKTepU3ylOT NPOM3BOAUTEILHOCTb YCTPOMCTBA
BBO/la-BbIBO/ia?

1) YacTora 06HOB/IEHHS S5KpaHa U 00BEM MaMSITH

2) TouyHOCTh MO3UL[MOHUPOBAHUS U SIPKOCTb MO/ICBETKU

3) BpeMmsi OTK/IMKa U T10710Ca MPOITyCKaHUSI

4) Pa3mep nukcesns v TIyOWHa 1[BeTa

21. Yto Takoe npepbiBaHHe B MUKPOKOHTpoOJL/Iepe?

1) ITpouecc oxxuaaHus MOCTYTIJIEHUST JaHHBIX OT BHEIIIHETO YCTPOKCTBA

2) BpemeHHast 0CTaHOBKa OCHOBHOM ITPOTPaMMBI /1J1s1 00CTy>KMBAaHUS COOBITHS

3) ABTOMaTHyecKas rnepesarpy3ka MUKPOKOHTpOJLJIepa

4) 3anuch JaHHBIX B SHEProHe3aBUCHMYIO MaMSITh

22, T'me XpaHUTCA COCTOSIHHE MUKPOKOHTPOJI/Iepa Npu 00padoTke
npepsiBaHun?

1) Bo BHellIHeM 5HeproHe3aBUCUMOM MaMsTU

2) B crienjua/ibHBIX perucTpax MUKPOKOHTPOJIIEpa

3) B crieripanibHO# 061acTv riemi-rmaMsiT|

4) B nepemeHHO# 17100a/15HOM 00/1aCTH TTPOrPAMMBI

23. Uro Ha3bIBaeTcs 00padoTunkom npepbiBaHus (ISR)?

1) IlporpamMmMa Haya/IbHOM 3arpy3Ky MUKDOKOHTPOJIIEpPA

2) CrnieljpasibHasi mpoLielypa, BIMOJIHseMasi IPU BO3HUKHOBEHUU TTPePbIBaHUS
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3) ®yHK1IMS yCTAaHOBKM TIPUOPUTETOB MPepPbIBaHUU

4) MeTop onipefiesieHUsI HAIAUYKS OITMOKY B IPOrpaMmMe

24. Kakue CyleCTBYIOT MeXaHH3Mbl yIIPaB/IeHUs1 MPHOPUTETAMU
npepbiBaHum?

1) TosibKO TIporpaMMHOe U3MeHeHue TIPUOpUTeTa

2) UcknrounTenbHO anmnapaTHbie YPOBHU TTPUOPUTETOB

3) KombuHaliys arirapaTHbIX YpOBHeH M IPOrpaMMHOI0 Ha3HaueHust

4) He cyiecTByeT MexaHW3Ma yIipaB/ieHusi IPUOpPUTETaMHU

25. Kakoil MexaHHU3M M03B0JIsieT MpepBaTh BbINO/THEHHEe 0CHOBHOTO IIMKJ/Ia
NMporpaMMsbl IPpH U3MeHeHUH 3HAUeHHUA OINpe/e/IeHHOr0 perucTpa Wi CUrHa/ia Ha
Bxoje?

1) Tarimep

2) O6pabOTUMK MCKIFOUEHUSI

3) Moaynb cpaBHeHUs 3HaUeHUM

4) TlepexBar cUrHasa MpepbIBaHUS

26. Yto o6o3HauaeT abopeBuarypa DMA?

1) Direct Mode Addressing

2) Data Memory Acquisition

3) Dynamic Multiplexing Architecture

4) Direct Memory Access

27. OcHoBHOe Ha3HaueHre DMA-kKaHa/ia B MUKPOKOHTPOJ/L/Iepe:

1) I1oBbIllIEHME BBIUUCIUTETBHOW MOIIIHOCTH MpOoLieccopa

2) beicTpas nepesiaua JaHHBIX MEXX/Y TTaMSITbIO U MepUdepuiHbLIMA yCTPOMCTBAMU

0e3 yuacTus riporieccopa

3) ¥YBennueHue o0beMa JOCTYITHOM OIepaTUBHOM MaMSITH

4) OnTUMH3a1Ms SHEProNoTPe0/IeHUST CUCTEMBI

28. Kakue faHHbIe nepeAarnTcs ¢ noMombw DMA?

1) /laHHBIe TOMBKO U3 BHYTPEHHEMN NaMsATU MUKPOKOHTPOJIIepa

2) [JaHHbIe WCK/TFOUUTEBHO OT BHEIIIHUX YCTPOMCTB

3) JTtoOble JaHHBIE MeXKAY JIF0OBIMU y3/1aMU MUKPOKOHTpOJIepa (repudepusi «

MaMsTh, IaMsTh « TaMSTh)

4) Nndopmaljyst TOMBKO 0 COCTOSTHUY BHYTPEHHUX PerucTPOB

29. KakoBa 0CHOBHasi BbIrojia 0T MCo/ib30Banust DMA?

1) OcBoboXxIeHre pecypCoB TIpoLieccopa /iJisi BBITIO/IHEeHHUsI APYTHX 3a/au

2) 3HaurTeIbHOE yBe/inueHre KoJMyecTBa 06pabaTbiBaeMbIxX reprudepuiiHbIX

YCTPOMCTB

3) YayullieHre TOYHOCTH aHa/IOTO-1(pOBOro TIpeobpa3oBaHus

4) DKOHOMHUSI TIOTpeO/ITeMOI SHEPTUX

30. Kakue el CTBHsI MPOUCXOAAT MOC/Ie 3aBepuieHus onepauuu DMA?
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1) LleHTpasibHBIM NPOLECCOP MOTyYaeT CUTHAJI O 3aBepIlieHUU U MPO/j0/KaeT CBOKO

paboty

2) KouTtpomiep DMA cam 00HOB/IsSIET peTUCTPhI AAHHBIX ¥ TOTOBUTCS K CIeqyOIIei

3a/laue

3) Briokupyetcs nanbHeliiast pabora Bcex neprudepruiiHbIX YCTPOUCTB
4) TIpoucxouT T0/IHas mepe3arpy3ka MUKPOKOHTPOJIIepa

Kimou K Tecry:

1.1 2.3 3.3 4.2 5.3 6.2 7.2 8.2 9.2 10.1
11.2 12.2 13.2 14.2 15.3 16.3 17.3 18.3 19.2 20.3
21.2 22.2 23.2 24.3 25.4 26.4 27.2 28.3 29.1 30.1
LLIkana oueHnBaHUA pe3ysibTaToB TECTNPOBaAaHNA
% BepHbIX pellieHU# (0TBETOB) IIIkana oueHMBaHUA
85-100 OTVIMYHO
70 - 84 XOpOLIO
50- 69 YZIOBJIETBOPUTEJILHO
0-49 Hey/[0B/IeTBOPUTETbHO

6.2.4. ITpumepsbI 1ab0paTOPHBIX PadoT

I1K-3
JIaGoparopHas pa6ora Ne 1
OTtnapouHas niara Ajasa MUKpoKoHTposuiepa K1986BE92QI u cpega
nporpamvupoBanus Keil pVision

enb padoThi:
— 3HAKOMCTBO C J€MOHCTPAI[MOHHO-OT/IaZIOYHOM TIIaTON [isT MHUKPOKOHTpOJIiepa

K1986BE92Q];

— Moy4yeHre HaBLIKOB paboThl B cpezie Keil pVision;
— TO/Iy4yeHue TMpesCTaB/IeHUs 0 CTPYKType IMpoeKTa Ha s3bike CH.

OoopyaoBaHue:

— OT/IaZJOYHBIM KOMIUIEKT Jjis1 MUKPOKOHTpoJiiepa K1986BE92Q)I;
— nporpaMmarop-otaazuuk MT-Link;

— MepCOHa/IbHBIA KOMIIBIOTEP.

IIporpamMHoe o0ecrieueHue:
— onepayroHHas cuctema Windows 10;
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— cpega nporpammupoBanus Keil pVision MDK-ARM 5.20;

— npaiiBep nmporpammaropa MT- Link;

— TIpUMepkI KOZla MPOrpaMM.

3ajaHue

He 3a0yabTe BBITIOTHUTH pe3epBHOe KOMMPOBAHKE MPOEKTOB, OMKMCaHHOe B pa3jere
1.1. Oto HeobXoAUMO, UTOOLI He TIOPTUThH UCXOJHbIE TIPOEKTHI.

1. B npoekrte Lab1_1 caenaliTe Tak, 4ToObl OAWH CBETOJMO]] MUral C UaCTOTON 4
', a BTOpOM — € yacrortou 0,5 'y,

[TosicHenue. []1s1 3TOro 03HaKOMBTECh C CofiepKaHrueM MoayJist led.c v ero 3arosioBka
led.h. ObpaTuTe BHMMaHHe Ha MMPOrPaMMHYIO peayi3aljii0 MUTaHUS, TTOHATHE YaCTOThI U
ee 3aBUCUMOCTHU OT Meproia CUrHasa.

2. B mpoekre Labl_2 Hy)KHO BbIBECTHM Ha MHAWKATOp OEryIIyl0 CTPOKY C JHOObIM
CJIOBOM WU CJIOBOCOUYETAaHMEM Ha PYCCKOM SI3bIKe, COCTOSIIIIUM U3 KOJIMUeCTBa CHMBOJIOB B
AuariasoHe oT 8 1o 16. CTpoka [0/KHa HaXOAUThCS B CAMOM HU3Y JUCILIeS U [JBUTaTbCS
CO CKOPOCTBIO B /IBa pa3a Oosibliieid, ueM Hadya/ibHasl.

[TosscHenue. [l 3TOro 03HAaKOMBTECh C COZEpKMMbIM Mozyns lcd.c. B 3arosoBke
mlt_font.h BbI HaliieTe KOAUPOBKY pycckux OykB. Tam ke MpHBeieHbI H300paXkeHUs BCEX
CHMMBOJIOB IIPUQTA.

JIabopaTopHas padora 2

JInHUM BBO/A-BBHIBO/Ia 0011[er0 Ha3HAUEHH S

Ilens paboTHI: TO/TyuyeHHEe HaBBIKOB pabOThI C TMOpPTaMH BBO/la-BbIBOJA O0OIIIEro
Ha3HaueHusl, CBeTOANOlaMH M MeXaHWueCKUMH KHOTIKaMH.

Ob6opyzaoBaHue:
— OTJIa[IOYHBIM KOMILIEKT 151 MUKpOKOHTposiepa K1986BE92Q)I;
— IporpaMmarop-otiaafuvk J-Link;
— nepu@epuiiHbIl MOJTY/Th;
— TMIepCOHATLHBIN KOMITHIOTEP.

[TporpamMHOe obecrieueHue:

— onepayroHHas cuctema Windows 10 ;

— cpega nporpammupoBanus Keil pVision MDK-ARM 5.38a;
— npaiiBep nmporpammaropa J-Link;

— IIpUMepkI KOZla IPOrpaMM.

3azlaHue

He 3a0yapTe BBLITIOJHUTL MOATOTOBKY K paboTe, OMMCAHHYIO B pa3zese 3.1, a Takke
pe3epBHOe KOMMPOBaHKe MPOeKTOB, ONMCaHHOe B pa3zerne 1.1.

1. Ona mnpoekra Lab3_1 BbIMonHWTe KamuOPOBKY W3MepUTeNs HaIpsOKeHUS,
cpaBHUMB mToKa3aHus Ha JKKU c Tmoka3aHUsSIMHA My/JbTUMeTpa W TI0[00paB 3HaueHus
KamMOpOBOUHBIX KOHCTaHT. JloOeliTech, UTOObI 3HaueHWEe WHWKAI[MM Ha OT/IaJl0UHOM
TjlaTe COBMAZajao CO 3HAUeHUEeM Ha MYJIbTUMETPe.

[Tosicnenune. KanmubpoBounble koHcTaHThl UMeHytoTcs U_ADC_U u U_ADC_D u
cofiep>kaTcsi B Mogyne adc.h.
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2. Ybenutech, uto B npoekTe Lab3_3 mpou3BoAWTCS U3MepeHHe TemriepaTyphbl B
rpagycax Lenbcust (°C). s 3Toro nprcioHuTe Taser] (6e3 JMITHUX YCUInii!) K KOpIycy
MUKPOKOHTpoO/UIepa U Trogepxute npuMepHo 20 cekyHn. Temmeparypa HeMHOro
YBEJTAUUTCS.

M3MeHuTe TIpOrpaMMy Tak, UuTOOBLI TemriepaTypa Take BbIBOAWIACh B KelbBHUHAX
(K) u rpapycax ®apenreira (°F).

3. Ha ocHoge npoekTa Lab3_4 peanusylite BonsT™MeTp (kKak B npoekTe Lab3_1), HO
c ucriosib3oBaHueM DMA r1ipu pabote ¢ ALITT. Y6eautech, uto noka3anusi Ha JKKU cranmm
6onee crabumbHBIME, ueM B rpoekTe Lab3_1.

4. Ha ocHoBe mpoekTa Lab3_5 opraHusyiiTe uaMepeHusi cpa3y Mo TpeM KaHajlaM:
HarpsbkeHre C BHEIHero MOTeHLMOMETpa, TemIieparypa CO BCTPOEHHOrO [aTuvKa U
HarpspkeHue co BcTpoeHHoro fgaruvka VREF. Hanpsokenus BeiBogute B MB, Temriepatrypy
— B rpagycax Llenbcus.

[TosicHenve.  KaHa/m ~ HampsbkeHUs1  BCTPOEHHOIO — JaTuyvka  UMeHyeTcCs
ADC_CH_INT_VREF.

JIaboparopHas pa6ora 3
BbarapeiHbIM J0MeH

Llenb paboThl: MOMyYeHHe HaBLIKOB HCII0/Ib30BaHUSI YacOB peajbHOrO BpeMeHU U
PerucTpoB aBapUMHOTO cOXpaHeHUsl OaTapelHOro JjoMeHa.

Ob6opyzaoBaHue:

— OTJIa[IOYHBIM KOMIUIEKT 151 MUKpOKOHTposiepa K1986BE92Q)I;

— miporpaMmMarop-oTaaauuk MT-Link;

— niepudepUiHbIN MOZY/b;

— MepCOHAbHBIN KOMIIBIOTEP.

[TporpammHOe obecrieueHue:

— onepaifioHHas cucrema Windows 10/ 11;

— cpega nporpammupoBanns Keil pVision MDK-ARM 5.38a;

— ApaviBep mporpammaropa J-Link;

— TIpUMephI KOZla MPOrpaMM.

3ajlaHue

He 3a0yabTe BBITIOJMHUTL MOATOTOBKY K paboTe, OMMCAaHHYIO B pa3zesie 7.1, a Takke
pe3epBHOe KOMMPOBaHKe [POEKTOB, ONUCcaHHoe B pasgese 1.1.

1.B mnpoekre Lab7_1 3apjaiiTe 4acTOTy TaKTUpOBaHUsl siipa paBHou 20
MI'.Ybenurech, UTO TIOKa3aHUSI OTCUeTAa CEKyHJ CTaJd OOHOBIATbCI B 4 pasa
Me/lJIeHHeH!.

2.Ha ocHoBe nipoekToB Lab7_1 u Lab7_2 chenaiite OyauibHUK,CpabaThiBaoIMii B
3a/jlaHHoe B TekcTe rporpamMmbl Bpems. Ha ’KKW BbiBoauTe Tekylljee BpeMs U BpeMs
cpabarbiBanusi. [Ipu cpabatbiBaHMM OyAubHUKA HY>KHO BbiBecTr Ha JKKU coobienue
«ITogbem!» .

3.Ucnonb3ys ripoekt Lab7_2, ceimutupyiiTe ripobiemsl 2038 1 2106 rozos.

4.M3menurte ripoekT Lab7_2 Takum obpa3om, uToObl Mecsil] B TeKylljeliziaTe mrucancs
no-pyccku: AHB, ®EB, MAP u T.1.
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Ulkasa oueHnBaHMA

[TTkasia OLleHUBaHUSI Kputepuu onieHMBaHUS
«OTIuHO» 00yYJaroIHMICS SICHO M3/IOXKUT YCJIOBHE 3a/IauM, peliieHrne 000CHOBas
«XopoLIo» oOyyarolMiicss SICHO HW3/IOKWU YC/IOBHe 3a/laud, HO B 00OOCHOBaHWU
pellieHusi UMEeIOTCsl COMHEeHMS;
«YI0BIeTBOPUTETEHO» oOydJaroluiicss ~ W3/IOKWI pellleHWe  3ajaud, HO 0OOCHOBa/l ero

(hopMyTUpOBKaMH 00BIIEHHOTO MBIILIIEHHS;

«HeyznoBneTBoprTeIEHO» oOyuaromuiicss He YSICHW/I YCJIOBUe 3a[aud, pellleHHe He 00OCHOBas
mbo He czan paboTy Ha NMpoOBepKy (B Cilyuyae IPOBeJEHHsl pelleHust
3a/jay B MMCbMEHHOU (hopme).

6.3. OLEHOYHBLIE CPEJCTBA ITPOMEXYTOUYHOI'O KOHTPO/JIA
Bonpocs! A/isi NOATOTOBKH K MPOME)XXYTOYHOM aTTecTalyy Mo HToram
OCBOEeHMsI AUCHUIUIUHBbI MHUKpONpoIjecCOpHbIe YCTPOMCTBA CUCTEM yNnpaB/ieHHUs

I1K-3.

1. DyiekTpoHHas cucrema.
. MuKporipoiieccop ¢ CokpaiijeHHbIM HabopoM KoMaH/]

3. MukporipoLieccop C MojsHbIM Ha00pOoM KOMaH/I.

4. TlpeacTaBneHye uvcen B MMKPOIIPOLeCCOPHOM CHCTeMe.

5. Crioco6bI afipecaliyy TlepeMeHHbIX B TTaMSITH MpoIieccopa.

6. CTpyKTypa MUKPOKOHTpOJL/Iepa.

7. Tumel TAKTUPOBaHUA MUKPOKOHTPOJI/IEPOB.

8. Tloptbl BBOAA-BbIBOJAa. CTpPYKTypa M (PYHKI[MOHA/bHOE Ha3HaueHue IIOPTOB
o0I111eT0 Ha3HAUEHUSI.

9. DnekTpornoTpebieHre U pPe;KUMbI paboThl MUKPOKOHTPOJIJIEPOB.

10. TIlpepbiBanuss B MHMKPOKOHTposuiepax. CobOwbiTis ¥ wux o0paboTka B
MHUKDOKOHTpPOJI/Iepax.

11. OcHOBHBIe (PYHKLIMM MOAY/IS TaliMepa-CYETUrKa.

12. NuTepdeticbl, OCHOBHbIE TIOHSTUS.

13. UnTepdetic UART.

14. Nntepdeiic SPI.

15. TIpsmout moctyn K namsatu (DMA).

16. ITpeobOpa3oBanus IUGPOBLIX CUTHAIOB B aHasiorosbie (ITATT).

17. TIpeoOpa3oBaHusi aHAIOTOBBIX CUTHA/OB B 1dpoBbie (ALIIT).

18. ITocTosiHHBIE 3aTIOMUHAIOIIME YCTPOKCTRA.

19. OnepaTuBHBIe 3alTOMUHAOLLME YCTPOUCTBA.

20. YcTpoiicTBa BBOJja MH(MOPMaLUU.

21. YcTpoiicTBa BbiBOZIa UHGOPMaI[UH.

22. CTpyKTypa nporpaMmMbl MUKPOIIPOL|e CCOPHOM CUCTEMBI.

N

6.4. MeToanueckre MaTepHasibl, ONpe/e/s0inye npone ypbl OlleHUBaHUS
3HAHUM, YMEeHHUM, HABBIKOB U (M/IM) OMNbITA /IeATe/TbHOCTH, XapaKTePU3YyHIIHUX 3Tanbl
(opMupoBaHMsA KOMIIETeHIUI

OCHOBHOW L1eJIbIO TIPOBe/IeHHsI IPOMEKYTOUHOM aTTeCTalluu SIBJISIeTCs Onpe/ie/ieHUe
CTereHU JJOCTYKeHHs 1ieJielt 1o yueOHOM AUCLUTIIMHE UK ee paszenam. OCyIecTB/seTcs
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9TO TPOBEPKOIi U OLIEHKOM YPOBHS TEOPETHUECKOW 3HAHUM, ITOMYUYEHHBIX 00yUYaroIuMHCS,
yMeHUsT TIPUMEHATb WX B PpellleHUuH TPaKTUUeCKUX 3a/ad, CTeTreHW OBJaJeHUs
00yYaroIMMUCS TIPAKTUUeCKUMU HaBbIKaMU U YMeHUsIMH B oObeMe TpeOoBaHUi paboueid
MIPOTPaMMBI TI0 JUCIUIUIMHE, a TakKKe WX YMeHHe CaMOCTOSTe/IbHO paboTaTh ¢ yueOHOMU

JIUTepaTypou.

OpraHu3aiusi TIpOBe/leHHsI TPOMEXYTOUHOM  aTTecTal[id perJlaMeHTHpOBaHa
«[Tonoxkennem 006 opraHu3auuMyd obpa3oBaTesibHOrO Tipolecca B (eaepasbHOM
roCcyJlapCTBeHHOM  aBTOHOMHOM  oOpa3oBaTesbHOM  yupekAeHun  «MOCKOBCKUI

MOJIMTeXHUUECKUY YHUBEPCUTET»

6.4.1. IToka3aTe/M OI[eHUBAaHHsI KOMIIeTEeHLUH HAa Pa3/IMUHbIX 3Tanax ux (GopMHUpPOBaHHUSA,

JAOCTH)KeHHe oﬁyqammnMncsl IUVIdHUPYEMbBIX pe3y/1bTdT0B Oﬁy‘—IEHI/IH o AMCIIMII/INHE

Koa u HaumeHoBaHue KommneteHnuu ITK-3. CriocobeH pa3padaTbiBaTh KOMIIOHEHThHI
CHCTeMHBIX POrPaMMHBIX MPOAYKTOB.
Sram Kpurepuu oneHMBaHUs
(ypoBen HEYJOB/IETBOPHUTE/b | YAOB/IETBOPHUTE/IbH
b) X0po1110 OT/IMYHO
HO (]
3HaTh OOGyuaromutics OO6yuaroruiics Obyuaroruiics OO6yuaromuiics
JeMOHCTPUDYeT JeMOHCTPUpYeT JEMOHCTPUDYET | IEMOHCTPHUPYET
TIOJTHOE OTCYTCTBHE Herio/IHoe YacTUYHOE TIO/THOE
WM HeJOCTATOUHOe COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
COOTBETCTBHE C/IeIyOLMX 3HAaHUM: | CIIeAYIOLNX CJIeIyOLIX
C/IeIyIOLINX 3HaHWMA: | METOJUKH TTOUCKa, 3HAHW: 3HaHUM: METOIUKH
METOJUKH TTOMCKa, cbopa 1 00paboTKM | METOIUKHU TIOUCKa, cbopa u
c6opa 1 06paboTKH rH(bopMarLuy; MoucKa, cbopau | 06paboTKM
vHbOopMaLuy; aKTya/IbHbIe 06paboTku vHbopMaLuy;
aKTyasibHbIe HCTOYHUKU vuHpopMaLy; aKTyasibHbIe
HCTOYHUKHU nH(OpMaLH B aKTyasbHbIe WCTOYHUKHU
vH(popMaluu B cepe | cdepe VICTOYHWKU vH(popMaLu B
ripoeccrioHanbHON nipoeccroHanbHOM | MH(MOPMALK B ctepe
JesITeIbHOCTH; JesITeIbHOCTH; cepe npodeCCHOHATBHO
OCHOBHBIE TIDUHLUIBI | OCHOBHBIE npodecCcHOHaNBH | U AeATebHOCTH;
Y METO/IbI CHCTEMHOTO | TIPUHLUITLI U Ol 1esITe/TbHOCTH; | OCHOBHBIE
aHasu3a . MEeTOZIbl CHCTEMHOTO | OCHOBHBIE TIPUHLIUIIBL U
aHajM3a. TIPUHLIUTIBL 1 MEeTO/bI
MeTO/IblI CHCTEMHOTO
CUCTEMHOTO aHasm3a.
aHanm3a
yMeThb OOyuaromuiics He OO6yuaromuiics OGyuaroruiics OO6yuaroruiics
yMeeT WU B JIeMOHCTPUPYET JEMOHCTPUDYET | IEMOHCTPHUPYET
HeJ[0CTaTOYHOM HeTI0/THOe YacTUYHOE TIOJTHOE
CTereHu yMeeT COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
BBITTOJTHSTE! CJIeIyOLIX CIIe[YIOIIX CJIeIyOLIX
MIPUMEHSTh METOJUKN | YMEHUU: TIPUMEHSITh | YMEeHUH: YMEeHHUI:
TIOMCKa, cbopa u MeTOZMKH TIOMCKa, TIPUMEHSITh TIPUMEHSITh
06paboTku cbopa 1 06pabOTKH | METOAMKH METOZAMKH TIOMCKa,
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nHbopMaIy; nHbopMaIy; TOMCKa, cbopau | cOopa 1 06pabOTKH
HaXO[UTb U HaXOUTh U 0bpaboTku vH(OpMaLy;
OCYILIeCTBISATh OCYIIIeCTBISATh uH(OpMaIuy; HaXOAWTb U
CHCTeMaTU3aLHio, CHCTeMaTU3aLHIo, HaXOJUTb U OCYIIeCTBIATh
KPUTUUECKUH aHa/u3 | KpUTHUUEeCKUN OCYILIeCTB/IATh CUCTeMaTH3alHio,
Y CUHTE3 aHajIn3 ¥ CUHTe3 CUCTEMaTH3alvi0, | KpUTUYeCKUH
vH(opMaluy, nH(opMaluy, KpUTHUUeCKUH aHa/M3 U CHUHTe3
TMOTyYeHHOU U3 TMOTyYeHHOU U3 aHa/M3 ¥ CUHTe3 | UH(pOpMaIuy,
pa3HbIX UCTOUHWKOB; | pa3HbIX UICTOYHUKOB; | MH(OPMAIUH, TOJTyYeHHOU 13
TIPUMEHSITh TIPUMEHSITh TIO/TyYeHHOU U3 Pa3HBIX
CUCTeMHBIN MOAX0/] CUCTEeMHBIN TMOAX0/, | Pa3HbIX HCTOUHUKOB,;
[UIS1 pereHust IUTSL PelleHUst VICTOYHHKOB,; TIPUMEHSITh
MOCTaB/IeHHBIX 3a/lad | TIOCTaB/I€HHBIX 3a/jau | IPUMEHSITh CUCTEeMHBIN MOAXO0]]
HarpaB/IeHuUsT HarpaB/IeHuUsT CUCTeMHBIN IJ1s1 perleHust
TO/ITOTOBKH. TO/ITOTOBKH. TIOZXOZ, AJ1st MOCTaB/IeHHbIX

perIeHust 3a/1au HaripaB/IeHUs]

TOCTaB/IeHHbIX TIO/JITOTOBKH.

3azau

HarpaBJ/IeHUsI

TIO/ITOTOBKH.

Baajerb | OOyuaromuiics He OOGyuarommutics OGyuaromummcst OO6yuaromuiics
B/IaZieeT Wi B B/IaJIeeT B HETIOJTHOM | JIOITyCKArOTCs cBOOOHO
He/I0CTaTOYHOU oObeMe ¥ MPOSIB/ISIeT | He3HAUWTe/bHbIE | PUMEHSIeT
CTeTeH! BJiafieeT HeJJ0CTaTOYHOCTh OIIMOKH, TOTyYeHHbIe
MpPaKTUYe CKUMU BJIa/I€HUSI HETOUHOCTH, HaBBIKH, B TIOJTHOM
HaBbIKaMU TIOMCKA U MpaKTHUYe CKUMH 3aTpyJHeHus], obbeme BriazeeT
aHa/iM3a ¥ CUHTe3a HaBbIKAMH TIOMCKa U | YaCTUYHO MpPaKTHYe CKUMU
uH(OpMaLy; aHajM3a ¥ CUHTe3a | BJIafieeT HaBbIKaMU TIOMCKa
METOUKON vHbopMaLuy; MPaKTUYeCKUMU | U aHaJTu3a U
CHCTEMHOTO TOX0Aa | MEeTOAUKOMN HaBbIKaMU CHHTe3a
JUTSL pelleHust CUCTEeMHOTO0 MOAX0/ia | TIOMCKa W aHa/iM3a | WHhOpMalLuy;
TOCTaBJ/IEHHBIX 3a/jad | J/IsI PelleHust Y CUHTe3a MeTOAMKON
HarpaB/IeHUs MOCTaB/IeHHbIX 3afiad | MH(MOpMaLIWY; CUCTEMHOTO
TIOZITOTOBKH. HarpaB/IeHuUsT MEeTO/IMKOU rozxoa AJist

TIOJITOTOBKH. CUCTEMHOTO pelLeHus
TozIXo/a AJist MOCTaB/IEHHBIX
peleHust 3aflau HarpaB/IeHUS
TIOCTaB/IeHHBIX TIOZITOTOBKH.
3azay
HarpaBJIeHUs
TIOZITOTOBKH.
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6.4.2. MeTojuKa OLleHHBaHMA Pe3y/1bTaTOB IPOME)XXYTOUHOH aTTeCcTalui
[Toka3zaTensiMy OLleHUBaHMS KOMIETEeHLIMM Ha 3Tarle MPOMeKyTOUHOU aTrTecTalyu M0 JUCLUIUINHE
MHUKpOIIpoLIeCCOPHbIe  YCTPOWCTBA CHCTEM YIpaB/eHUs» SIB/ISIOTCS  Pe3y/lbTaThl O0y4deHUs: TI0
JLVCLIATI/IVHE.
O1eHOYHBIH JINCT pe3y/IbTaToB 00yYeHHsI 10 AMCIUIIHHE

YpoBeHb
Koz 3HaHuA Ymenus HaBbiku C-OpMHPOBAHHOCTH
KOMITeTEeHLIUN KOMITeTeHL[UU Ha JaHHOM
Jrarie / OLleHKa
IK-3. -  MeTOAbl WU | -TIPUMEHSATh - MeToJaMM |
Cnocobex cpefcTBa JipaiiBepsl cpeAcTBaMU
pa3pabaTeiBaTh | pa3paboOTKH YCTPOMCTB, pa3paboTku
KOMITOHEHTBbI JlpaiBepoB KOMITWJIAITOPOB, JlpariBepoB
CUCTEMHBIX YCTPOMCTB, 3arpy3uuKoB, YCTPOWCTB,
MIPOTPAMMHBIX | KOMIIW/ISITOPOB, | COOPIIUKOB, KOMITU/ISITOPOB,
TIPO/IYKTOB CUCTEMHBIX YTUJIUT; CUCTEMHBIX
YTUJIUT; -[IPUMEHSITh YTUIUT;
- Ha3HayeHWe, | COBpeMeHHbIe - MeToJaMH1
OpraHu3alivio, | MHCTPYMEHTa/bH | OpraHu3aluu
TIPUHLIATIBI ble Cpe/iCTBa rporiecca
(GYHKIMOHHPOB | MPOrPaMMHPOBaH | pa3paboTKu
aHusl, s, JipaliBepoB
rocjesioBaresb YCTPOMCTB,
HOCTb W 3Tambl KOMITU/ISITOPOB,
pa3paboTKu CUCTEMHBIX
HMHCTpyMeHTasl YTUJIAT.
BHBIX Cpe/ICTB
MpOrpaMMHpPOB
aHus;
- CTaHJapThl,
MeTOoZue CKue
u
HOpMaTUBHbIE
MaTepuarbl,
orpeie/IsitoLye
MPOEKTHPOBaH
ue u
pa3paboTKy
JipaliBepoB,
KOMITUJISITOPOB,
3arpy34MKoB,
COOPIIMKOB,
YTUIUT;
OueHka no AuCLUIIIMHE (CpeHee aprudMeTHUYeCcKoe)

OLleHKa «OT/IMUHO» BBICTAB/ISIETCS, €C/IU CpefiHee apudMeThUecKoe HaXOAUTCs B MHTepBase oT 4,5
1o 5,0.

O1LleHKa «XOpOLI0» BBICTABJISIETCS, €C/IU CpeJjHee apudMeTHUeCcKoe HaXOUTCS B UHTepBaje oT 3,5
no 4,4.

OlleHKa «y[0B/Ie€TBOPUTE/IbHO» BBICTAB/ISIETCS, €C/IU CpefiHee apU(MeTHYeCcKOoe HaxOAUTCS B
vHTepBase ot 2,5 10 3,4.
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OLleHKa «HeyJ0B/IeTBOPUTE/IbHO» BBICTAB/ISETCS, €C/IM CpejHee apu(MeTHyecKoe HaXOAWTCS B
yHTepBase ot 0 1o 2,4.

[TpomexkyTouHasi artectanusi oOydaromuxcsi B (opMe 5K3aMeHa IMPOBOAUTCS IO pe3y/bTaTam
BBITIOJIHEHUST BCeX BU/IOB ydeOHON paboThbI, TNpeAyCMOTPEHHBIX yueOHBIM IIJIAaHOM TI0 AWUCLUIINHE
«MUKpOnpoLieCcCoOpHble  YCTPOWCTBA CHUCTEM YIpaB/eHWsi», TNPHW 3TOM YUMTBHIBAIOTCS pe3y/bTaThl
TEeKYIL[ero KOHTPOJIs1 yCIIeBaeMOCTH B TeueHHe ceMecTpa. OLjeHKa CTeleHu JOCTKeHUsT 00yJaroiuMucs
TUIAHUPYEMBIX pe3y/IbTaToB 00yUeHHs 10 JUCLMIUIMHE TIPOBOJUTCS TIPerojaBaTesieM, BeAyIUM 3aHATHS
T0 IUCLIMIT/IMHE MEeTOZIOM 3KCIepTHOM OLjeHKHU. [1o uToram npome)xyTO4HOM aTTecTaliy Mo JUCLUIIMHE
BBICTAB/ISIETCS OLIEHKA «OTIMYHO», «XOPOIII0», «Y/I0OBIeTBOPUTETbHO» U/IH «HEYI0B/IeTBOPUTETEHO» .

IIIxana oneHUBaHUA Onucanue

BrinosiHeHb! Bce BU/bl yueOHOM paboThI, IpelyCMOTPeHHbIe YueOHbIM T/IaHOM.
CTygeHT JeMOHCTPUpPYeT COOTBETCTBHE  3HaHWW, YMeHWH, HaBbIKOB
NpYBeflIecHHbIM B Ta0sullax TIoKa3aresielf, orepyupyeT TpUOOpeTeHHbIMU
OTaMuHO 3HaHUSIMM, YMEHUSIMM, HaBblKaMH, MPUMEHsIeT UX B CUTYyalMsIX IOBBILIEHHOU
cyiokHocTH. [Ipu 3TOoM MoryT ObITH JOTylleHbl He3HauWTe/bHble OIIMOKH,
HETOUHOCTH, 3aTPyZHEeHUs MPU aHaIUTHYeCKUX Orlepaliysix, TepeHoce 3HaHUW U
YMeHU Ha HOBble, HECTaH/JapTHbIE CUTYaLIUH.

BhirosiHeHb! Bce BU/IbI YUeOHOUM paboThl, PeAyCMOTPEeHHbIE YUeOHBIM T/IaHOM.
CTygeHT JeMOHCTPUDYeT HeIo/HOe, TIpaBU/IbHOE COOTBETCTBHE 3HAHMWH,
yYMEHMI, HaBbIKOB TIPHUBEIeHHBIM B TaO/HMLIaX TOKa3aTesel, 1Mo ecyiv Mpu 3TOM
ObUTH TOMyIIeHbI 2-3 HECYI[eCTBeHHbIE OITHOKU.

Xopol1io

BeirosiHeHb! Bce BU/IbI YueOHOM paboThl, TpeAyCMOTPeHHbIe YueOHBIM TI/IaHOM.
CTyzeHT [1eMOHCTpUpYeT COOTBeTCTBMe 3HaHWW, B KOTOpPOM OCBelleHa
OCHOBHasi, Haubosiee Ba)kKHasl YaCTh MaTepHasa, HO TIPH 3TOM JOMyIleHa OfHa
3HauMTe/IbHas OlIMOKa U HETOYHOCTb.

Y0BNeTBOPUTEILHO

He BbIrosiHeH oauH wid Gosiee BUAOB yueOHOW pabOThI, TIPeAyCMOTPEHHBIX
yueOHbIM TiTaHOM. CTYZeHT JeMOHCTPUPYET HEroJIHOe COOTBETCTBHE 3HAHUH,
yYMEHHI, HaBLIKOB TIPUBEJEHHBIM B TaO/MilaX TOKa3aTesed, [OIMyCKarTCs
3HAUUTe/TbHBIE OITMOKH, MPOSIB/SIETCSI OTCYTCTBUE 3HAHWH, YMEeHHUH, HaBbIKOB T10
psily TIOKa3aresiei, CTY[EeHT WCIbITbIBAET 3HAUMTE/bHbIE 3aTPYAHEHHs TPH
OTIePUPOBAaHUM 3HAHUSIMHM Y YMEHHUSIMU TIPU UX TIEPEHOCE Ha HOBBIE CUTYaI[UH.

HeynosnetrBopurensHoO

7. OnekTpoHHasa MH(GOPMAIHOHHO-00pa3oBaTe/IbHasI Cpea

Kaxaplii oOyuaroliyiicss B TedueHHe Bcero repuoga obyueHusi obecrieuriBaeTcsi MHAUBHAYaIbHBIM
HeOrpaHWUeHHBIM /IOCTYTIOM K 3/IeKTPOHHOM MH(OpMalMoHHO-00pa3oBarenbHON cpefe UeGokcapcKoro
uHcTuTyTa ((rrana) MOCKOBCKOTO TOJIMTEXHUUECKOTO YHHBEpPCUTeTa U3 JI0OOM TOUKH, B KOTOPOU
UMeeTCsl AOCTyn K WH(GOPMAaIIOHHO-TeIEKOMMYHHKAIIMOHHOW ceTu «VIHTepHeT» (fjasee — ceTb
«VIHTepHeT»), KaK Ha TeppuUTOpUU (uIuana, Tak U BHe ee.

OnekTpoHHasi MH(OPMALIMOHHO-00pa30oBare/ibHasi Cpefia — COBOKYITHOCTh MH(OPMALIMOHHBIX H
Te/1IeKOMMYHHUKALIMOHHBIX TeXHOJIOTHH, COOTBETCTBYIOLIUX TEXHOJOIMYEeCKUX CPeJCTB, 00eCreunBarox
ocBoeHre oOydJaromuMucs 00pa3oBaTeNbHBIX IMPOrPaMM B TIOJHOM O0bEéMe He3aBUCHMO OT MecCTa
HaXoKZieHHsl 00yJaroIyxcsl.

OnekTpoHHast ”HPOPMaLMOHHO-00pa3oBaTebHas cpeia 00ecrieunBaeT:

a) AoCcTyn K yueOHbIM IuIaHaM, paboyMM mporpaMMaM [UCLIMIUIMH (Mofyrel), NpakTUK,
3/IeKTPOHHBIM Y4eOHBIM M3[aHUSM U 37IeKTPOHHBIM 00pa30BaTe/IbHBIM pPecypcaM, YKa3aHHbIM B paboumx
riporpamMmax JUCLUIIIAH (MOJY/ei), MPaKTyK;

6) ¢popmupoBaHMe 3/1eKTPOHHOTO MOPT(}OIHO 00yUaroIerocs, B TOM YKC/ie COXpaHeHHe ero paboT
Y OLIEHOK 3a 5TH paboThl;
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B) (ukcaiuro xoma 0Opa3oBaTebHOTO TPOIleCCa, pPe3y/IbTaTOB MPOMEXYTOUHOW aTTecTalud U
pe3yJ/IbTaTOB OCBOEHUSI MPorpaMMbl OakaiaBpyara;

r) TIpOBe/leHWe YyueOHBIX 3aHSTWM, TIPOLeAyp OLEHKH pe3ylbTaToB O0OyueHWs, peanu3aiiys
KOTODBIX TPeJyCMOTPeHa C NMpUMeHeHHeM 3JIeKTPOHHOTO 00yueHUs, AUCTaHIIMOHHBIX 00pa3oBaTe/bHbIX
TEeXHOJIOT UM,

[l) B3auMOZIelCTBHe MeXXy yuaCTHUKaMu 00pa30oBaTeslbHOTO Mpoliecca, B TOM YKC/Iie CUHXPOHHOE
Y (WI1) aCHHXPOHHOE B3auMO/eHCTBUS MOCPeACTBOM CeTU «/IHTepHeT».

OyHKI[MOHMPOBaHWEe 37eKTPOHHOW HH(OpPMalLMOHHO-00pa3oBaTe/ibHON Cpefibl 00ecrieurnBaeTcs
COOTBETCTBYIOIUMU Cpe/iCTBaMy MH(POPMALIMOHHO-KOMMYHUKAL[MOHHBIX T€XHOJIOTUN U KBamuduKaluei
pabOTHUKOB, ee UCTIO/b3YIOIIUX U TIOAePyKUBAOLLUX.

OYHKI[MOHUPOBaHWE 3/I€KTPOHHON WH(MOPMAaIMOHHO-00pa30BaTe/lbHON Cpeibl  COOTBETCTBYET
3aKoHoiaTenbCTBY Poccutickoit ®enepaljyu.

OcHoBHbIME cocTasssitolumu DVIOC ¢dunmana sBasoTCS:

a) CaWT UWHCTUTyTa B ceTU VIHTepHeT, pacro/iokeHHbIM 10 azpecy www.polytech21.ru,
https://chebpolytech.ru/ kotopsriit o6ecrieunBaer:

- poctyn obyvaromuyxcsi K yueOHbIM TulaHaMm, pabouvM TporpammamM JAWCLUIUINH, TMPaKTHUK, K
W3/IaHUSIM 37IEKTPOHHBIX OMOTMOTEUHBIX CHCTEM, JIeEKTPOHHBIM MH(OPMAIIMOHHBIM U 00pa30BaTe/IbHbIM
pecypcaM, yKa3aHHbIX B pabouux miporpamMmax (pasgensl caiita «CBefeHuss o0 o6pa3oBaTenbHOM
OpraHu3aLyn»);

- uHpopMupoBaHue 00yyaroLuXxcsi 060 Bcex M3MeHeHHsIX yueOHOro mpoiiecca (HOBOCTHasi JieHTa
caura, JieHTa aHOHCOB);

- B3aUMOJIeHCTBUe MeXK/Ay YyuyaCTHHKaMH o00pa3oBaTesbHOro riporecca (rmojpasjesbl caita
«3a/ars BOMPOC JUPEKTOPY»);

0) oduiManbHbIe 37eKTPOHHBIE ajpeca Tojpa3je/ieHu U COTPYAHHUKOB MHCTUTYTa C SIH7eKcC-
noMeHOM (@polytech21.ru (CMCOK KOHTAaKTHBIX [JaHHBIX TMofpaszeseHuit ®dumuana pasMmelleH Ha
opuimasbHoM calite ®unmana B paszgene «KOHTaKTbl», CIMCKHM KOHTAKTHBIX O(MUIMATBHBIX
3JIEKTPOHHBIX JIaHHBIX TIperofiaBartesieli pa3MellieHbl B Tiofipaszenax «Kadeape») obecrieurBatoT
B3aMMO/IeCTBHE MeXXy Y4acTHUKaMU 00pa30BaTelbHOTO MpOoLecca;

B) JIMUHBIA KabuHeT oOyuarormerocsi (rmoprdommo) (BXof B JUYHBIA KaOWHET pa3MellleH Ha
oduimanbHOM caite ®Punuana B pasgene «CTyneHTy» Tofpasjiesnie «JaeKTPOHHasi UH(OPMAalMOHHO-
oOpa3oBaresibHasi Cpefia») BK/IIOUaeT B cebs TMOPT(OMMO CTyeHTa, 3/IeKTPOHHbIE BeJJOMOCTH, PEUTUHT
CTYZieHTOB U 0becrieurBaeT:

- ¢ukcanuio xoa 00Opa30BaTeNILHOTO TIPOIECCa, Pe3y/bTaTOB IPOMEXXYTOUHOW aTTecTalii U
pe3y/IbTaTOB OCBOEHUsT 00pa30BaTe/IbHBIX MPOrpaMM 00yUaroIMMHCS,

- (hopMHpOBaHUE TEKTPOHHOTO MOPT(OMMO 00YUarOI[erocs, B TOM UHC/Ie C COXpaHeHHe paboT
oOyuaroIterocs, perieH3ui 1 OIjeHOK Ha 3TU paboThl,

T) S7eKTpOHHble OWUOMMOTEKH, BK/IIOUAIOIIME 3JI€KTPOHHBIE KaTajloTH, TIOJTHOTEKCTOBBIE
JOKYyMeHTbl W o0ecreunBarolie JOCTYNl K yueOHO-MeTOAMYeCKWM MarepuasiaM, BbITYCKHBIM
KBa/TM(PUKALIMOHHBIM paboTaM U T.1I.:

Yebokcapckoro uHcTUTyTa (hrmmana) - « MPBUC»

) 71eKTPOHHO-OMOMMoTeunble cuctembl (OBC), BK/IIOUANOIL[Ue 3I€KTPOHHBINA Karajor |
MIOJTHOTEKCTOBbIE IOKyMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pa3oBarenbHas riargopma FOpaiiT - https://urait.ru

- [PR SMART -https://www.iprbookshop.ru/

e) riatdopma 1udposoro obpasosanusi [lonvrexa -https://Ims.mospolytech.ru/

)K) cucTteMa «AHTUIIIaruat» -https://www.antiplagiat.ru/

3) cuctema 3/eKTpoHHOro JgokymeHToobopora DIRECTUM Standard — obecrieunBaer
JOKyMeHT0000pOoT Mexy PUTHaioM U YHUBEPCHUTETOM;

1) cuctema «1C YnpasneHve BY3oMm OneKTpoHHbBIN AeKaHaT» (MOCKOBCKUM MOMUTEXHHAYECKUI
yHUBepCUTeT) obecrieurBaeT  GUKCAlMI0  Xofla  00pa3oBaTe/ibHOTO — TPOIecca,  pe3y/bTaToB
TIPOMEe)KYTOYHOM aTTeCcTal[iu U Pe3y/ibTaTOB 0CBOeHUsI 06pa3oBaTe/ibHBIX MPOrpamMm 00yuaroMucs;
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K) cucrema «POLYTECH systems» o0ecrieurBaeT WH(MOPMAILMOHHOE, IOKYMEHTa/IbHOEe
aBTOMaTH3MPOBaHHOE CONPOBOXK/eHHe 0Opa3oBaTeIbHOrO MpoLiecca;

m)  cucremMa  «AbuTypueHT»  obecrieunBaeT  /IOKYMEHTa/JbHOE  aBTOMAaTH3HMPOBAHHOE
COTIPOBOX/IeHHe PabOoThI TPUEeMHON KOMUCCHU

8. IlepeueHb OCHOBHOINl M /IONO/IHHTE/IbHON YyueOHOW /UTepaTypbl, HeoO0XoAUMOMN [JIsA
0CBOEHMSA JUCLUITUHBI

OcHOBHag iuTeparypa:

1. CaxueB, A. M. lludpoBbie ycTpoiicTBa U MUKPOIIPOLIECCOPBI : YUeOHUK /st
By30B / A. M. CaxkHeB. — 3-e u3/[., repepab. u gomn. — Mocksa : M3aarenscTtBo FOpaiir,
2026. — 133 c. — (Briciiee obpazoBanue). — ISBN 978-5-534-22186-2. — Tekcr :

9/1eKTPOHHBIM  //  ObpasoBarenbHasi Twiatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/600879.
2.  TexHuueckue CpefiCTBa aBTOMAaTH3allMX U YTIpaB/IeHUs : yueOHUK [I/is1 By30B /

nof, obieti pepakiueii O. C. Komocoa. — Mocksa : M3aarensctBo FOpaiit, 2026. — 331
c. — (Buicmiee obpa3oBanue). — ISBN 978-5-534-19350-3. — TekcT : 3/1€KTPOHHBIN //
Ob6pa3oBarenpHas riatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583451.

3. Hosoxwunos, O. II. Apxurektypa OBM U BBIUMC/IWTE/NBHBIX CUCTEM :
yueObHuk ans By3oB / O. II. HoBokunoB. — 2-e u3f., wucrp. U jgom. — Mocksa :
N3patenbctBo FOpaiit, 2026. — 505 c. — (Bbiciiee o6pa3oBanue). — ISBN 978-5-534-
20365-3. — TekcT : ameKTpoHHBIM // O6pa3oBarenbHast miatdopma FHOpaiit [caliT]. —
URL: https://urait.ru/bcode/589607.

JonoyiHWTeIbHAsA IUTEparypa:

1. MuUKpOIIpOlleCCOPHbIE  CUCTeMBbI ~ yIIpaB/ieHusi : yuebOHoe mocobue /
cocraputesb E. E. Ten. — Xabapock : ABI'YIIC, 2025. — 81 c.— Tekcr:
9JIEKTPOHHBINM /  JlaHB  :  2/eKTPOHHO-OMO/MMOTeuHass  cucremMa. —  URL:
https://e.lanbook.com/book/519323. — Pexxum fjocTyma: /151 aBTOPHU3. T10/Ib30BaTe/iei.

2. MunenrHa, C. A. DJeKTPOHHKAa M CXeMOTEeXHHMKA : yUeOHWK W TPaKTHUKYM
nnist By3oB / C. A. MunenuHa ; niof, peaakiueit H. K. MunenuHa. — 2-e u3f., miepepab. u
non. — Mocksa : U3gatenbctBo FOpatit, 2026. — 277 c. — (Bbiciiiee o6pa3oBaHue). —
ISBN 978-5-534-19817-1. — Tekct : amekTpoHHbIM // O6Gpa3oBaresnbHas TiaTdopMa
FOpaiit [cairt]. — URL: https://urait.ru/bcode/585265.

Ilepuoayika:

1. M3Bectuss Ty/nbCKOTO rocyfapCTBEHHOIO YHUBepCHTeTa. TexHWuecKue HayKu:
HayuHblii  pelieH3upyemblii  >KypHad.  https:/tidings.tsu.tula.ru/tidings/index.php?
id=technical&lang=ru&year=1.

- TekcT : 3MeKTpPOHHBIMN.

2.  Hayunbli nepuoguueckuii  kypHan — «BectHuk — HO»KHO-YpanbCKoro
rocyfapctBeHHoro  yHuepcutera. Cepusi  «BblumciuTenbHasg — MareMaTvka U
vH(opMaTrKa» : HayuHblil pelieH3UpyeMbIi >XypHal. https://vestnik.susu.ru/cmi - TekcT :
3JIEKTPOHHBIN.
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3. Hayunbii nepuoguueckuii  >KypHan  «BecTtHuk — HO)KHO-Ypa/ibCKOro

rocygapcTBeHHoro yHuBepcutTeTa. Cepust «KommbroTepHble TeXHOJIOTHUM, YIIPaB/IeHUe,
paZio3/IeKTPOHKKa»: HayuHbIM peljeH3upyeMbld >KypHas. https://vestnik.susu.ru/ctcr -

TeKCT : 37IeKTPOHHBIM.

9. ITpodeccuoHabHbIE 0a3bl JAHHBIX M HHGOPMAIHOHHO-CIIPABOYHbIE CHCTEMbI

[MpodeccronansHas 6asa
JAHHBIX U MH(OPMAI[IOHHO-
CIIPAaBOYHbIE CUCTEMBI

Mudbopmaliysi o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI JOTOBOPA)

YHUBepCcUTeTCKast
vHbOopMal[MOHHas CUCTeMa
POCCHU4
https://uisrussia.msu.ru/

TeMaThueckas 371eKTpoOHHas OMO/IMoTeKka 1 6a3a /iJ1st MPUK/IaJHBIX
MCCIIeIOBaHUN B 00/1aCTU 9KOHOMUKH, yTIPaB/I€HUs], COLIMOJIOTHH,
JIMHTBUCTUKH, punocoduu, (GrUmonorum, Me>xJyHapoAHbIX
OTHOIIIEHUH, MPpaBa. CBOOOAHBIM JOCTYII

Hay4Hasl 3/IeKTPOHHasI
oubsmmoreka Elibrary
http://elibrary.ru/

Hayunasi anekrponHas 6ubmioreka eLIBRARY.RU - ato
KPYTHEeUIINI poCCuiicKuii THPOpPMAaLIMOHHO-aHaTUTHYe CKUA
ropTtas B 06/1acTH HayKu, TeXHOJIOTHUH, MeIULIMHBI U 00pa3oBaHus,
coziepyKaiyii pedepartsl U MMOJTHbIe TEKCThI O0siee 26 M/TH HAyYHBIX
cTateii U myO/IMKaL[Mi, B TOM UHCJIe 3/IeKTPOHHbIe Bepcuu boee
5600 pocCUMCKUX HayYHO-TEXHUYECKUX XKYPHA/I0B, U3 KOTOPbIX
6onee 4800 >XypHa/IOB B OTKPLITOM JJOCTYTIE CBOOOHBIN AOCTYII

calT lHCTUTyTa Hay4yHOMU
MH(pOPMaL1H 110
ob1riecTBeHHBIM HayKam PAH.
http://www.inion.ru

bubmorpaduueckue 6a3bl ganHbpix MTHUOH PAH 1o
COL[Ma/IbHbIM U TYMaHUTapHBIM HayKaM BelyTcs ¢ Hauasa 1980-x
rozioB. O01Mi 00BEM MaCCUBOB COCTaB/IsIeT Oosee 3 MITH.

500 Tbic. 3anvceit (gaHHble Ha 1 stHBapsi 2012 r.). ExkerojHbIi
NpUpoCT — 0Koj10 100 ThIC. 3anMCen.

B 6a3bl JaHHBIX BKJ/IFOYAIOTCSl aHHOTHPOBaHHbIE OMTMCAHMUS KHUT U
cTareii U3 )KypHaa0B 1 COOPHUKOB Ha 140 s3bIKax, MOCTYIUBIINX B
dyHaameHTansHy0 6ubmioreky MHVOH PAH.

OmucaHus ctaTel M KHUT B 0a3ax JJaHHBIX CHaOXKeHbI IHUGPOM
XPaHEeHUs M CCbUIKAMU Ha TI0/THbIe TEKCThl MCTOUHHKOB U3
HayuHo¥ 3/1eKTPOHHOUM OMOIMOTEKH.

denepabHBIM OPTAI
«Poccuiickoe

obpa3oBaHue» [ IMeKTPOHHBIN
pecypc] — http://www.edu.ru

denepabHbIN MTOpTan «Poccuiickoe 0Opa3oBaHye» — YHUKAIbHBINA
HMHTepHeT-pecypc B cdepe 00pa30BaHMUs U HAYKU.

E>keiHeBHO TyO/IMKYyeT caMble akTyasbHble HOBOCTH, aHOHCHI
COOBITHH, UHPOPMAI[MOHHBIE MaTepUasbl /s IITUPOKOTO KpPyTa
uynrtaresieii. ExxeHesle/TbHO Ha TIopTasie pa3MelaroTCs
9KCK/TFO3UBHbIE MaTepUalibl, UYHTEPBHIO C BeyILIMMHU
CTieLiMaIMCTaM| — MefjaroraMu, rCUX0JI0raMU, YUeHbIMH,
PeropTaXky U aHa/IUTUUeCKHe CTaThy.

Yurarenu 1oJTyyaroT AOCTYIT K HOpPMaTUBHO-TIPaBOBO# 6a3e cepsr
o0pa3oBaHMsl, OHM MOT'YT M0JIb30BaThCsl CAMBIMH Pa3/IMUHbIMU
TI0/Ie3HBIMHU CePBUCAMU — TAaKUMH, KaK OHJIalH-TeCTUPOBaHUe,
OTIPOCHI TI0 aKTya/IbHbIM TeMaM U T.[1.

WHbopManioHHbIe TEXHOIOTHU
— MepUoJUUeCKOe HayuHO-
TeXHHUUEeCKOe U3/jaHue B
001acTi MHPOPMAITMOHHBIX
TeXHOJIOTUH,
ABTOMAaTHU3UPOBAaHHBIX CUCTEM

3/1aTeIbCTBO BBIMTYCKAeT TEOPETUUECKUE U TIPUKJ/I/IHbIe HAyYHO-
TeXHUUEeCKUe >KypHaJbl, 00eCrieunBarolye HayYHoH,
TPOU3BOZICTBEHHOMN, 0030pHO-aHAIMTHUeCKOW 1 00pa3oBaTe/TbHOM
vHbopMalel pyKOBOASAIIMX paOOTHUKOB U CIIELMaTuCTOB
TIPOMBIIIIEHHBIX MPEATPUATHH, HAYUHBIX aKaZleMUUeCKUX U
OTpAC/IeBbIX OPraHM3alllH, a TAK)Ke YueOHBIX 3aBe/IeHUH B 00/1aCTU
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Y UCIT0/Th30BaHUS
MH(POPMAaTUKU B Pa3/IMYHbIX
TIPUTIO>KEHUSIX

novtex.ru

TIPUOPUTETHLIX HaHpaB]IEHI/II‘;I Pa3BUTHA HAYKH U TEXHOJIOTHM.

CoBepiiieHCTBOBaHHe 00pa30BaHUs U UH)KeHEPHOU /1eATeIbHOCTH
BO BCEX UX TPOSIBJIEHUSIX, OTHOCSIIMXCS K Y4eOHOMY, HAyYHOMY U
TeXHOJIOTMUECKOMY HarlpaB/IeHUSIM, BKJTFOUasi TIPOLIe CChI
TIperio/laBaHusl, KOHCY/IbTUPOBAHMsI, MCC/IeI0BaHUSA, Pa3pabOTKH
WH)KEeHEPHBIX PeIIeHUH, OKa3aHUs IIIUPOKOTO CIIeKTpa
obpa3oBarebHBIX YCIYT, 00ecTieueHus CBsizeid ¢

00I11e CTBEHHOCTBI0, IIPOU3BO/ICTBOM, HaYKOW M MHTETPaLvY B
Me>KyHapoJHOe HayyHO-00pa3oBaTe/lbHOe MPOCTPAHCTRO.
CBOOOZHBIN OCTYII

Accouuaiyis UHKeHePHOT O
obpa3oBanust Poccuu
http://www.ac-raee.ru/

10. IIporpamvHoe o0ecmeyeHue (JIMIeH3UOHHOE M CBOOOJHO PpacIpoCTpaHseMoe),

HCII0/JIb3yeMoe€ Mpu OCyILeCTB/IEHUH 06PH3OBaTEJIBHOF0 npomnecca

AynuTopus

[MporpaMmHoe obecrieueHue

Wudopmaiiusi o mpaBe cOOCTBEHHOCTH
(PeKBU3UTHI IOTOBOPA, HOMEP JIUIeH3UH

UTJ.)

Ne 2116 YuebHas ayautopusi s
TpoBefleHUs]  y4eOHBIX 3aHSATHH  BCex
BU/IOB, TIPEAYCMOTPEHHBIX POrpaMMOM
CpefiHero npodeCCHOHATBHOTO
obpa3oBaHusi/0aKkanaBpuara/
crierjpanureTa/ MarucTparypl,
OCHallleHHast o0opyz0BaHHEM U
TEXHUUECKUMH CpeAcTBaMM 00ydeHus,
COCTaB KOTOPBIX OTpeJie/isieTcsl B pabounx
riporpammax JUCLIIIAH (MOZyett)

Jlaboparopust «[TporpaMmHOro
obecrnieueHust u COTIPOBOXKIEHUSI
KOMIIBIOTEPHBIX CHCTEM»

KabuHeT nHG)OPMAaIMOHHBIX CUCTEM U
TexHonorui AO «HITK «2JTAPA»

Windows 7 OLPNLAcdmc

nmoroeop Ne/103 ot 30.05.2012) ¢
JorcornamieHusiMu ot 29.04.14 u
01.09.16

(beccpouHast IUIIEH3UsT)

Kaspersky Endpoint Security
Iuis Gr3Heca — PaciMpeHHBIN
Russian Edition. 150-249 Node
2 year Educational Renewal
License

Cy6/11LieH3UOHHbBIN [I0r0BOP
Ne977_1049.EI1/25 ot 10.12.2025

Microsoft Visual Studio 2019

cBobOZIHO pacnpocTpaHsieMoe
nporpamMMmHoe obecrieueHue (beccpouHast
JIVILIEH3M)

KOMIIAC-3D v20 u v21

Cy6nurieH3uoHHbIi gorosop Ne Hri-22-
00044 ot 21.03.2022
(beccpouHast TULIEH3US)

PaitNet

cBobOOZIHO pacnpocTpaHsieMoe
nporpammHoe obecrieueHue (beccpouHast
JIULIeH3UsT)

AIMP

OTeueCTBEHHOE CBOOOJHO
pacmpocTpaHsieMoe TporpaMMHOe
obecrieueHue (beccpouHast JIUIEH3USI)

Ne 2206 YuebHas ayauTOpusi [yisi
NpOBeZieHUsT  yueOHBIX 3aHATHE  BCeX
BU/IOB, TIPEAYCMOTPEHHBIX [IPOrPAMMOI

Cpe/iHero npoQeCCUOHANTBHOIO
obpa3oBaHust/OakanaBpuara/
crieyuanurera/ MarucTparypsl,
OCHall[eHHas obopygoBaHreM u
TeXHUYE CKUMU

cpezncTBaMM 00yueHHs, COCTaB KOTOPBIX
oripeziensieTcss B pabouMx TporpamMmax
JUCLIATUIAH (Mozyriett)

JlabopaTopusi ~ 37€KTPOIHEPTETUKH U
anektpotexHuku OO0 «UYebokcapckoro
3/IEKTPOMEXaHUUECKOTO 3aBO/[a»

Windows 7 OLPNLAcdmc

nmorosop NeZl103 ot 30.05.2012) ¢
JoricornaimieHusiMu ot 29.04.14 u
01.09.16

(beccpouHast TUIIEH3MsT)

Kaspersky Endpoint Security
ny1s1 Ou3Heca — PaciipeHHBbIH
Russian Edition. 150-249 Node
2 year Educational Renewal
License

Cy6/1LieH31OHHbBIN [I0r0BOp
Ne977_1049.EI1/25 ot 10.12.2025

Yandex 6pay3ep CBob60/1HOE pacrpocTpaHsieMoe
nporpaMmHoe obecrieyeHre (beccpouHast
JINLIeH3UsT)

MTC JIunk HoroBop Ne2/2026 (091_168.EI1/26) ot

27.03.2026

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software

HOMep /1LeH3un-42661846 ot
30.08.2007) ¢ gomcorameHrsiMu OT
29.04.14 w1 01.09.16 (beccpouHast
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Delivery Academic (Microsoft
Open License

JINLIeH3Us)

Kaspersky Endpoint Security
Iy1st Ou3Heca — PaciiMpeHHbIH
Russian Edition. 150-249 Node
2 year Educational Renewal
License

Cy0uLIeH31OHHBIH J0rOBOP
Ne977_1049.EI1/25 ot 10.12.2025

MS Windows 10 Pro

noroeop Ne 392_469.223.3K/19 ot
17.12.19 (6eccpoyHasi TUIeH3Ws)

AdobeReader

CBOOOJHO pacrpocTpaHsieMoe
nporpamMMHoe obecrieueHue (beccpouHast
JIATEH3Ms)

Ne 103a ITomelijeHne 151 CaMOCTOSITE/TEHOM
paboThI 00yYarOIUXCS

["apaHT- cripaBOYHO-TIpaBOBast
cucrema

[Horoeop NeC-002-2025 ot 09.01.2025

Yandex 6pay3zep

cBobOOZIHO pacnpocTpaHsieMoe
nporpamMMHoe obecrieueHue (beccpouHast
JIULIeH3Ys)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft
Open License

HOMep JI1LIeH3Uun-42661846 ot
30.08.2007) c goricornaiieHusiM| OT
29.04.14 1 01.09.16 (beccpouHast
JIATEH3Hs)

AIMP

OTeUeCTBEHHOEe CBOOOHO
pacnpocTpaHsieMoe TIporpaMMHOe
obecrieuenue (beccpouHast JTULEH3Ys)
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11. MaTepuanbHO-TeEXHUYECKoe obecnevyeHne OUCLIUNJIVHbI

HepquHb OCHOBHOI'O o6opy,q013aH1/m U TeXHHUYECKUX

Tun 1 HoMep TIOMelleHUs]
cpencTB o6yueHus

YuebHast ayauTopusi i TIPOBe/IEHUs Y4eOHbIX 3aHATHNA BCEX
BU/IOB, TPe/lyCMOTPEHHBIX MpOrpamMMoit Cpe/iHero
1pode CCHOHAIBHOTO obpasoBaHusi/Oakanaspuara/ | ObopysoBaHUe: KOMIUIEKT Mebend [ijisi  yueBHOro
CrenuanuTeTa/ MarucTparypbl/6akasiaBpuata/  CrieluanuTeTa/ | MpoLecca; JockKa yueOHas; CTeHbI

MarucTpaTypbl,, OCHallleHHas 0DOpyJOBaHHWEM M TeXHUYeCKUMH | TeXHUUeCKWe CpelcTBa OOy4YeHHs: KOMITbIOTEpHast
cpencTBaMM  O0OyueHHMsl, COCTaB KOTOPBIX OIpeZeNsieTCs B | TeXHWKA, My/IbTUMe[uiiHoe obopyzoBaHue (TIPOEKTOp,
pabounx mporpamMmax JucUuIUIMH (Moxyneii) KabuHer cucrem | 3KpaH)

ynpasyienusi OOO «HITO «Kackaa-I'PYTII»
Ne 2196 (r. Yebokcapsl, yi. K.Mapkca. 60)

YueOHasi ayguTOpUsl [Jisi TIPOBe/leHHs] y4ueOHBIX 3aHATUH BCeEX
BU/IOB, TIpelyCMOTPEHHBIX MIpOrpaMMOM cpeziHero
ripode CCHOHATBHOTO obpa3oBaHusi/bakanaBpyara/
CrieLjuajvTeTa/ MarvCTparypbl, OCHallleHHas 00Opy/0BaHUEM U
TEXHUUECKUMM  CpeficTBaMM  00y4eHHs, COCTaB  KOTOPBIX
orpeziesisieTcs: B pabourx NporpamMax JUCLUIUIMH (Mozy/iei)
JTabopatopusi «IIporpaMMHOr0 obecrieueHust U COMPOBOXK/EHUS
KOMITBFOTEPHBIX CHCTEM»

KabuHer uH(OpPMaLMOHHBIX cUcTeM W TexHonoruid AO «HIIK
«IJTAPA»

Ne 2116 (r. Yebokcapsl, yn. K.Mapkca. 60)

O6opynoBaHre: KOMIUIEKT Mebenn [/t y4eOGHOro
rporiecca; JIOCKa yuebHast; CTeHJBI,
ABTOMAaTHU3UpOBaHHbIe  paboune Mecta Ha 15
00yuaroIuxcsi, aBTOMaTH3UpOBaHHOe pabouee MeCTo
TIpero/iaBare’is,

TexHuyeckre cpefcTBa 00yuyeHHs: KOMITbHOTEpHas
TeXHUKa; My/IbTUMe/NiiHOe 000pyaoBaHue (TIPOEKTOop,
3KpaH), MapkepHas ~ JOCKa,  IpOrpaMMHOe
obecrieuene  06mero U MpodeCcCUoOHATBLHOTO
Ha3HaueHUsI

O6opyaoBaHre: KOMILUIEKT Mebenu s y4deGHOTO

Tipoliecca;
[TomelijeHue /711 CAMOCTOSITEIbHOM paboThl 00yUaroLXCs TexHUJyeckre cpefcTBa 00OyuYeHHs: KOMITbFOTEpHas
Ne 103a (r. Yebokcapsl, yi. K.Mapkca. 54) TeXHUKa C BO3MOKHOCTBIO TIOJK/IIOUEHHsI K CeTH

«/HTepHeT» U 0becrieueHHeM JOCTYMA B 37IEKTPOHHYIO
vH(OpMaLMOHHO-00pa3oBaTe/ibHY0 cpeny Punuana

12. MeToanuecKue yKa3aHHs JJ/is1 00y4aroIerocsi o 0CBOeHUIO JUCI{HILTHHBI

MemooduuecKue ykazaHus 015 3aHAMUll 1eKYUOHHO20 muna

B  Xoge  /MeKIMOHHBIX  3aHATUH  oOydaroijeMycss  HeoOXoguMO  BeCTH
KOHCIIeKTHpOBaHHWe ydeOHOro Marepuasa, oOpaijaTh BHHMaHWe Ha KaTeropuw,
(OpPMYMPOBKH, PacCKpBIBAIOIIME COJEep)KaHUe TeX WM WHBbIX SIBJIEHWM U MPOL[eCCOB,
HayuHble BbIBO/IbI U MPAaKTUUeCKUe peKOMeH/ IaliuH.

Heob6xoauMo 3aiaBaTh MperiofiaBaTesito YTOUHSIIOIIE BOMPOCHI C 1[e/b0 YSICHEHUS
TeOpeTUUeCKUX TI0JIOKeHWM, paspellleHuss CIOpHbIX cuTyauuid. LlenecoobpasHo
nopabarbiBaTh CBOM KOHCIIEKT JIeKLIUW, [Jiefias B HeM COOTBETCTBYIOLME 3allviCy W3
OCHOBHOM U [OTOJIHWUTE/IbHOW JIUTepaTypbl, PEKOMEHJOBAaHHOW TIperojaBarejieM U
TIpeyCMOTPEeHHOM yueOHOM IMporpaMMoi AUCLIATITUHBI.

MemoduuecKue ykazaHus 0/151 3aHMUll CeMUHApPCKO20 (NpaKkmu4eckoz20) muna.

[TpakThuecKre 3aHATHS TIO3BOJISIIOT pa3BUBaTh y O0Oy4YaroIlerocs TBOPUeCKOe
TeOpeTUYeCKoe  MbIIUIeHWe, yMeHHWe  CaMOCTOSITeTbHO  M3ydaTb  JIUTeparypy,
aHa/IM3UPOBATh NMPAKTHKY; yuaT YeTKO (h)OPMY/IMPOBATh MbIC/b, BECTU AUCKYCCUIO, TO €CTh
MMEIOT UCK/TFOUMTE/IbHO Ba’)KHOE 3HAaUeHWe B PA3BUTHH CaMOCTOSITE/IbHOTO MBIILIJIEHUS.

[ToAarotoBKa K TpakKTUUeCKOMY 3aHATUIO BK/IOUaeT JBa 3Tara. Ha mepBom 3Tarie
0OyJaroIIUiACs TJIaHUPYeT CBOKO CaMOCTOSITE/IbHYIO paboTy, KOTopasi BK/TFOUAeT: ysICHeHHe
33/laHds Ha CaMOCTOATe/bHYI0 paboTy; ToJ00p OCHOBHOM U JOMOTHUTE/IbHOU
JUTepaTypbl; COCTaB/ieHHe TJlaHa PabOoThbI, B KOTOPOM OTIpPe/esisitoTCS OCHOBHbIE MYHKTHI
npefcrosiield ToArotoBku. CocTaBleHWe I/laHa [JUCLMIUIMHUDYET U TIOBBILLIAET
OpPraHW30BaHHOCTL B paborTe.
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Bropoli sTan BK/IOUaeT HeNOCPeACTBEHHYIO TOJATOTOBKY K 3aHSTUIO, KOTOpast
HauMHaeTCsl C W3yueHUs] OCHOBHOM U JOTIOJHUTE/ILHOM uTepaTypbl. Ocoboe BHUMaHHe
npu 3TOM HeoOXoAuMMO 00paTuTh Ha Cofiep)KaHWe OCHOBHBIX TIOJIOXKEHUWM U BBLIBOJIOB,
oObsicHeHHWe  siBMeHMM U (AKTOB,  ysICHEHWEe  TPAKTUUeCKOr0  TIPUJIOXKEeHUs
paccMaTpuBaeMbIX TeOPETUUYECKUX BOMPOCOB. [lanee ciefyeT MOATOTOBUTH TE3UCHI AJIsI
BBICTYTUIEHHH TI0 BCeM yueOHBIM BOMPOCAM, BBIHOCUMBIM Ha MPAKTHUYECKOe 3aHATHE WA
10 TeMe, BbIHECEHHOM Ha JUCKYCCHUIO (KPYIVIbIA CTO/), TIPOJAyMaTh MPHUMEPHI C 1[e/IbI0
obecrieueHusi TeCHOM CBSI3U M3y4aeMOl TeMbl C peaslbHOM >KU3HbIO.

[oToBsicbk K [OK/IaZy WM BBICTYIVIEHHIO B paMKax WHTEPaKTUBHOW (HOPMBbI
(aucKyccusi, KpyI/blii CTOM), TIpU HeOOXOJUMOCTU CJieiyeT 0OpaTUThCS 3a TOMOIIbI0 K
TipernofaBaTe’ito.

MemoduuecKue yka3aHus K camocmosime/ibHOU padome.

CamocTositeibHass pabora oOydJaromierocss SIBAsieTCSs OCHOBHBIM — Cpe/ICTBOM
oBJ/lafieHUsT yueOHBIM MaTephajioM BO BpeMs, CBOOOJHOe OT 00si3aTe/lbHBIX YueOHBIX
3aHsiTuil. CamocTosiTesibHasi paboTa oOyyaroiierocsi Haji yCBoeHreM yueOHOro marepuasa
1o yueGHOM AUCIATIIMHE MOXXET BBITIOJHATHCS B OHMOIHMOTEKe YHMBEPCHTETa, YueOHBIX
KabMHeTax, KOMITbIOTEPHBIX KjlaccaX, a TakkKe B JOMAaIIHUX ycioBusx. Copep)kaHue U
KOJTMYeCTBO  CaMOCTOSTeNIbHOM  paboThl  oOydaroierocsi — ompefesnsieTcss  yueOHOMU
IIPOrpaMMOM AUCIIUIUIMHBI, MeTOJUUeCKUMM MaTepuajiaMy, MpaKThuueCKUMH 3a/laHUSIMU U
yKa3aHHUsSMU Tperno/jaBare/isi.

CamocmosimesnbHas paboma 6 ayoumopHoe 8pemsi Moiceimn 8K/a104amb:

1) KoHCHeKTWpOBaHUe (COCTaBeHHe Te31COB) JeKIIUM;

2) BBITIOJIHEHHE KOHTPOJIbHBIX paboT;

3) pelleHue 3ajay;

4) paboTy CO CITPAaBOYHOM ¥ MeTOAUUe CKOM JINTepPaTypOi;

5) paboTy c HOpMAaTHBHBIMH ITPAaBOBBIMU aKTaMU;

6) BBICTYIIEHUS C [JOK/Ia/[aMH, COOOITIeHUSIMA Ha CeMHUHAPCKUX 3aHATHUSX;

7) 3allyTy BBITIOJHEHHBIX paboT;

8) yuacTue B orepaTMBHOM (TeKyIlleM) OMpOCe MO OTAe/bHbIM TeMaM KU3ydyaeMou
JUCIUTITUHBI;

9) yuactue B cobece/oBaHUSIX, e/IOBBIX (POJIEBbIX) UrPaX, AUCKYCCHUSIX, KPYTJIbIX
CTONax, KOH(epeHLUsIX;

10) yyacTve B TeCTUPDOBaHUM U JP.

CamocmosimesnbHasi paboma 6o 6HeayOuimopHoe epemMs MoX}cem cocmosimsp u3:

1) moBTOpeHHs JEeKLIMOHHOTO MaTepuara;

2) TIOATOTOBKM K MPAKTUYECKUM 3aHSITHSIM;

3) wu3ydeHMs yueOHOM 1 HAayUYHOM JIUTEPATYPHI;

4) u3yueHUs] HOPMATMBHBIX TIPABOBLIX AaKTOB (B T.U. B 3/JeKTPOHHBIX 0a3ax
JlaHHBIX);

5) peliieHus 3a/1a4, ¥ UHBIX TIPAKTUUECKUX 3a/laHUM

6) MOATrOTOBKY K TECTUPOBAHUIO U T.[.;

7) TIOATOTOBKH K MPAaKTHUYeCKUM 3aHATHSAM YCTHBIX JIOK/Ia[i0B (COOOIIeHHid);

8) mnoaArotoBKU pedeparoB IO 3a/JaHUIO TIpero/iaBaTelis;

9) BbITIOJIHEHHMS KYPCOBBIX PabOT, Mpe/lyCMOTPEHHBIX yueOHBIM T/IaHOM,;
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10) BbIIe/IeHNsS Harbosiee CIOXKHBIX U TIPOO/IEMHBIX BOIIPOCOB TI0 M3yUaeMoOU TeMe,
T0Jly4yeHNe pa3bsiICHeHWH M peKOMeH/Jalii 0 JaHHbIM BOIIpOCaM C IperiofiaBare/isiMid Ha
KOHCYJIbTaL[UsIX.

11) npoBefieHUs1 CaMOKOHTPOJISI IyTeM OTBETOB Ha BOMPOCHI TEKYIL[Er0 KOHTPOJIS
3HaHWM, pelleHus Tpe/CTaB/lIeHHbIX B JIaHHOW MporpaMme 3a/iay, TeCTOB, HalvCaHWs
pedeparoB 10 OTAe/IbHBIM BONPOCaM U3y4aeMOU TeMBI.

TekylMid KOHTPOJIb OCYLIECTB/sIeTCI B (OpPMe YCTHBIX, TECTOBBIX OIPOCOB,
JOK/a/I0B.

B ciyyae MporycKoB 3aHSTUM, HaJWuWsl WHAUBUAYaJbHOTO rpaduka obOydeHUs U
QIS 3aKpeTuieHrsl TPaKTUYeCKHWX HaBBIKOB CTy[AeHTaM MOTYT ObITh BbIJaHbI THUIIOBbIE
WHAVBU/ya/ibHble 3aJaHusi, KOTOpble [O/DKHBI ObITh CAAHBI B  YCTAHOB/IEHHBIU
riperiofiaBaTesieM CPOK.

13. OcoOeHHOCTH pea/M3alUU [JUCIUILVIMHBI /I WHBA/MAOB M JIMI[ C
OrpaHUYEeHHBIMHU BO3MOXXHOCTAAMM 310POBbSI

OO6yueHue TI0 [AHHOW JUCIUIUIMHE  WHBAJWAOB W JIMI] C OrpaHAYeHHBIMH
BO3MOKHOCTSIMU 3710pOBbsi (gamee OB3) ocyiecTBasieTcs mpernogaBaTesieM C Y4eTOM
0COOeHHOCTeH TCHMXO(U3NUUECKOTO pa3sBUTHSA, HWHAWBHAYa/TbHBIX BO3MOKHOCTEM U
COCTOSIHUS 3/J0POBbSI TAKHUX 00yUaroIuXxCsl.

I11s1 CTYyIeHTOB C HapyllleHUsIMU OTIOPHO-ABUraTeibHOM GyHKIMM u ¢ OB3 no cnyxy
TpelyCMaTpyBaeTCs CONPOBOXKEHUE JIeKLUMN 51 TIpaKTUUe CKUX 3aHATUH
MYJIETUMEJUWHBIMUA CPeJCTBAMM, Pa3ZaTOYHbIM MaTepUaioM.

s crynentoB ¢ OB3 110 3peHUI0 TipefyCMaTpUBaeTCs TIPUMEHeHWe TeXHUYeCKUX
CPeACTB YCW/IEHMSI OCTaTOUYHOTO 3peHMsl, a Takke TMpeJyCMOTpPeHa BO3MOXKHOCTb
pa3paboTKM ayioMaTepyasiosB.

[To pmanHOM aucHUIUIMHE OOyueHHWe WHBAIWAOB W JIMI[ C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU  3[I0POBbSI MOXKET OCYLIeCTB/ISATbCSI KaK B ayJUTOPUU, TaK U C
VICI10/Ib30BaHUEM 3JIEKTPOHHOU HGhOpMaI[MOHHO-00pa30BaTe/TbHOM cpefpbl,
oOpa3oBaTeIbHOTO MOpTasia v 37IeKTPOHHOM TTOUTHI.
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JINCT JOTIOJIHEHUI 1 UBSMEHEHUN
paboueit MporpaMMbl AVCITUTIMHBI

Pabouag nporpaMMa JUCLUIUIMHBL PACCMOTPEeHa, 00CYKIeHa U oao0peHa i1 UCIIOJIHEeHUS
B 2026-2027 yueOHOM roay Ha 3acenaHuy Kadenapbl, IpoTokoa Ne 9 oT «22» masg 2026r.

BHeceHbl [ONOJHEHWS W M3MEHEHWs B  YaCTU aKTyaJM3alyy  JULEH3MOHHOI'O
NNporpaMMHOI'O O6€CHequI/IH, HCI10Jb3yeMOIr'o I1IpH OCYIIeCTB/IEHUU O6D830B8T€J'IBHOFO
Ipoliecca 110 [AAaHHOW JUCLUIIIMHE, a TakKXe COBPEMEHHLIX ITpodeccroHaIbHbIX 0a3
JNAHHBIX ¥ MHGOOPMAIL[MOHHLIX CIIPABOYHBIX CHCTEMAaX, aKTYaJIW3alliy IIePeuyHsi OCHOBHOU 1
JIOTIOTHUTE/IbHOU IUTEePaTyPhI, HEO6XO,£[I/IMOI\/'I A1 OCBelleHrA JUCHUTT/IMHBI

Pabouasi mporpamMMa AUCLUTIMHBI PACCMOTPeHa, 00Cy/jeHa U 0fjo0peHa /1/1si UCTIOJTHeHHUsT
B 202_ -202__ yuebHOM TOAy Ha 3aceJaHWM Kadeapbl, IPOTOKOJ No OT _«»
202 1

BHeceHnI AOIIOJIHEHHA U U3MEHEHUA

Pabouast riporpaMma AMCIUIUIMHBI PACCMOTPeHa, 00Cy»K/jeHa 1 0j00peHa 1Sl UCTIOTHEHHS
B 202_ -202__  yuebHOM romy Ha 3acedaHuu Kadenpbl, ImpPoTOKom No 0T _««
202 T

BHeceHbI JOIIO/IHEHMA U U3MeHeHHUdA

Pabouyasi mporpamMma JUCLIMIVIMHBI pacCMOTPeHa, 006Cy»keHa U oflobpeHa /1/is1 UCTIONTHEeHUsT
B 202_ -202__  yuebGHOM romy Ha 3acefaHuu Kadeapbl, IpPOTOKOm No 0T ««
202 r

BHeceHbI JOIIOJIHEHHA U U3MEeHEeHUA
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